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THE ALTOONA SHOPS OF THE PENNSYLVANIA 
RAILROAD. 
i, 

The principal shops of the Pennsylvania Railroad for the re- 
pair and construction of cars and locomotives, as most of our 
readers know, are located at Altoona, and, as many of them are 
also aware, this place is a sort of mechanical Mecca to which 
many pilgramages are made, by those who are in pursuit of in- 
formation or enlightenment on the many abstruse problems relat- 
ing to the mechanical engineering of railroads. A visit to this 
place is therefore always interesting, and it is hoped that some 
notes and observations of a recent ramble, through the great 
works which are established there will be interesting and may 
be profitable to our readers. 

For the following facts regarding the location of Altoona and 
its surroundings, we are indebted to an illustrated ‘* historical 
descriptive and statistical” volume published by its Board of 
Trade. 

“The city of Altoona was laid out in 1849 and the Penn- 
sylvania Railroad commenced the construction of its shops 
in 1850. It is situated about thirty miles southwest of the 
geographical center of the great State of Pennsylvania, 
just at the eastern base of the Allegheny Mountains, near the 
headwaters of the Juniata River—the ‘Blue Juniata’ of Iodian 
legend and pale-faced song, and on the line of the Pennsylvania 
Railroad. It lies in the upper or western end of Logan Valley or 
‘Tuckahoe,’ as the vicinity was called in early days, in the cen- 
tral part of Logan township, in Blair County. By rail it is 117 
miles east of Pittsburg and 235 west of Philadelphia, although an 
air line would be one-fourth to one-third less, Baltimore and 
Washington are 150 miles southeast and Buffalo 200 miles di- 
rectly north, but by rail the distance to these points is nearly 
twice as great. 

‘** Originally laid out in a narrow valley, it has filled this and 
climbed the hills on either side and grown in all directions, so 
that a large part of it is built on hills of moderate elevation. The 
city lines, as now established, embrace a territory two and one- 
fourth miles wide, but it 1s built up as a city a distance of four 
miles long and two miles wide. Less than 50 years old, it has 
grown with such surprising rapidity that it now contains a pop- 
ulation of over 40,000 and is now the eighth city in the state in 
population, and second to none in material prosperity. 

‘“* The lowest ground in the city is 1,120 feet above the level of 
the ocean, and the hills rise 100 to 150 feet higher, making the 
site and surroundings picturesque in the extreme. 

‘The railroad passes through the heart of the city from north- 
east to southwest. . . . In the central part of the city, on the 
lower ground, are located the railroad company’s machine and 
locomotive shops, freight warehouse, passenger station and an 
immense hotel, around which the business of the city clusters, 
this being the ‘bub’; although the ever-increasing business of 
the road has necessitated the building of additional shops at two 
other places in the eastern suburbs.” 

The “car shops” are located about a half mile east of the 
locomotive shops and the ‘Juniata shops,” which have been 
built within a few years for the construction of locomotives, are 
about a mile east of the car shops. 

Elsewhere plans showing the location of each of these three 
groups of shops are given, and also a view of the yard taken from 
the west end of it, adjoining the repair shop, and which 
shows part of one of the engine houses, and of other buildings, 
and the network of tracks at that point. Another view of the car 
shops and the grounds adjoining will _ an excellent idea of the 


appearance of that locality and still another one of the “‘ Juniata 
shops taken from the north looking southward shows their 
appearance and that of their environment. The plans re- 
present the shops and grounds, as maps ordinarily do, that is 
the person looking at them is supposed to be on the south side, 
As visitors nearly always approach the shops from the north side 
and as the perspective view of the Juniata shops is taken from the 
north the plans may at first be a little confusing. 

The main or “ locomotive shops” as they are called, are the 
oldest and most extensive and are devoted chiefly to the repair of 
locomotives, although also some new construction work is done 


there. The following are the principal buildings and their 
dimensions: 

Middle division round house. ...............2-sceeevecceeees 235 feet diameter 
I NR Gran ncncdancesciiceede a << cack Guanes 413 feet _by 66 feet 
Machine shop (CWO GLOries). .......cccccccsccscccescccvccecs 352 63 
SE EE, Be dcndiccccuanekicsecdbadevas svisbanuenl 414 ae 
Office store na Ang laboratory and test room (three stories) 170 EEK So 
SN a Gtndc ps ac cdscruced 6s uecdvencestéctacuanoned 66 eR Sihee 
et! Sa ae ce. wevecktumnck <abaer s cove eae eee: Mit 
Boiler and blacksmith shop...........-.....seeeeeeeeeees 192 feet diameter 
Se cos. oak cc cns an. a bduees ecaewegeationel 249 feet by 56 feet 
We ed nc das pacecuecedeccesé bid icsqmehentaun 249 eS ee 
Roiler flange and tank shop.............-eeeeeee oe eS eS ce 
We eo ss sccccceededdheesbaeaie Cee 
Pittsburg division round house......... ...-.....ceeseeees 300 feet diameter 
BRE MI kde Sake dc cupacscenesccss, veccenbvesncdeuans 245 feet. by 7 feet 
We MOE She dais co paewig sds ind ties 0c dc dncankeceadine 137 

Core room, pattern shop on second floor.......+-.....-. | es nq M: 
Brass foundry cl venue hnaaadaksshe Sabeke Geee nb ohow ide CeaMIrnGn 78 > oe:* 
Pattern store room (two storice)..............0eeceeeeeenes 98 oS a 
Ce a cidcnie watucpatddunnde: donee aan Kpebucadcwewinaniae R omer ibys 
Wheel fourdry....... it ag ke Malin aaheuiiia tae kes ae = es “* 
FOE IE Bn viv ikon kd seccnccdonesecpcvigeccsekinssaneouns 367, 314 square feet 


The car shops, as their name implies, are devoted chiefly to 
the construction and repair of cars, but a group of small build- 
ings are devoted to work for the maimtenance of way. The 
following are the principal buildings and their dimensions : 


Passenger car paint shop.........---sesccsseseere s eukess . £20 feet by * feet 
Electric transfer table and pit.............cccccsccececcece 397 

Group of maintenance of way bui'dings.................. 19,142 aneil feet 
I CRI I CNN g. oc’ edivccwewsnvadcccéctecq’ sontbane = feet by 108 feet 
ee Or I I io cicisics sctccccccoceghocassd estgucces 70 
ee. aa. cn ealee ended 6 ceenkeeakes” dined 5 3 bi (k Setca 
I ats a ckanaaddVeldnusacvegencedsesensice 357 ” 73 “ 
Machine and cabinet shop............-...66 0. seeeeeeeeee 303 ~ = 
Upholstering and trimming shop (two stories)*.... ..... 363 = 73 * 
Passenger car erecting shop.............---cscsesecsesees 213 . ie * 
Office and storeroom (two spinal Funene: peers Lads 79 as 39 * 
RI oc a cancmade + wedeqensbncdeveneuse > 433 feet diameter 
Sy SE ace cucdadncddccacccodgece Cecndanaue amenee 100 

SN ATION 5 cic's i co eccckcucccseses nstdeucceni . 3,343 square feet 
Pe da aiedecéccecicceteocescses & + 5 eeweacenineegs 53 feet by 33 feet 
GT I aan cdtek ccccccde Ksveneetsestnnapkesuactes 368,680 square feet 


The Juniata shops are the newest and were built for the con- 
struction of new locomotives. A part of them are now devoted 
to the repair and construction of frogs and switches and other 
maintenance of way work. The shops are splendidly equipped 
with the latest and most approved machinery. The buildings are 
as follows : 





i dried cat ccdhadamadaee<covestec® epeagnucenséeut 146 feet by 67 feet 
Electric and hydraulic house...........6 2.0 seesees sveces 60 9 45 * 
Boiler —_ Re RE cat See 8 vada ch ahkedecsiehan wxue Were 386 sg eee 
PI Si «ic akcedsddeseedeczets: cccntanecuatecesec co ee 
ON IS cabin Gp Kad uiks 6gkeeeeedescabes eckshooncud = ae 
Office and storeroom (two storea).......... ..s02 -ceeeeeeee 71 Sees 
Hydraulic transfer table and pit 4 = 60 “ 
PROC MNO Se a5 6.0.8 o: cacccccevecccce ; 70 = 
Machine shop ae stories)....-..... Se 3y 
Fe I NS ad aiia ncdace ss ccwewwendnccs cctcsccegtccueds 118,986 equare feet. 


The entire area of the floors of all the shops is 854,980 square 
feet or 19.7 acres. 

It would be very difficult to give a systematic account of all of 
these shops, and the many interesting processes and appliances 
which are carried on in them. Only a large book or many chap- 
ters would suffice for that purpose. No attempt will therefore be 
made to arrange our observations in any systematic order, but 
they will be noted as they were brought to the attention of the 
writer during a ‘‘ personally conducted” ramble through these 
great establishments. Before doing this it will be explained that 
the engraving of two passenger locomotives on the double page 
illustration herewith represents the latest type or ‘“‘Class L” engine 
built by this company, and also their ‘‘Class G” engine, which 
was built and was the standard type in 1873. The illustration 
and the following dimensions give a good idea of the increase in 
size of locomotives within the past twenty-two years. 





heel Tet a be 
en of driving wheels pe nches 
Weisue ORF yt . Sieh he eee’ . 15 by 22 inches 18% by 26 inches 
Uae cae tMRee hee eee covee LSH 5,200 pounds ,000 pounds 
Pressure ia ihiis det ckxenccesce 125 pounds "185 pounds 
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View of West End of Pennsylvania Yard, Altoona, Pa. 





Car Shops of the Pennsvivaria Railroad Altoona Pa, 
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We will have more to say about the “‘Class L” engine in a future 
article. 

The Pennsylvania Railroad Company for many years past has 

made many of the cast-iron wheels used on its road. In connec- 
tion with the locomotive shops isa well-equipped wheel foundry 
where large numbers of wheels are and have been made, Great 
pains have been taken and much skill exercised to procure the 
best possible materials for their manufacture, and to produce the 
strongest, safest and most durable wheels of that kind, 
Recently an expensive accident occurred on the road while 
a train was coming down the long and steep grade west 
of Altoona. The accident was caused by a broken wheel under 
a foreign car, the failure of which was attributed to the 
action of the brakeshoes, which were applied in descending the 
grade, and which heated the wheel, and it was thought thus 
cracked it. To throw some light on the subject, it was decided 
to make tests of wheels made by different manufacturers, to de- 
termine the effect of heating the tread. Todo this the wheels 
were placed in a sand mould flatwise, with their flanges down 
and their axes vertical. Around the tread of the wheel a circum- 
ferential space was left 14 inches wide measured radially to the 
wheel, this space being surrounded with sand, the topjof the 
mould being left open. Into this space molten cast-iron was 
poured, with the result that in many cases some of the ribs or 
brackets were cracked in about half a minute after the metal was 
poured, and the plates in about a minute after the molten metal 
came in contact with the tread. At the time of the writer’s visit 
to the foundry, which is here reported, three new wheels were 
prepared for such a test; two of them manufactured by a reputable 
maker, and one of these two wheels was taken from those supplied 
by the manufacturer in the regular course of trade, and the ether 
a special wheel furnished for the test, and said by the maker to 
be the best he could produce. The third was a new wheel made 
in the Altoona foundry. In one of the tests the molten iron was 
poured into the space around the tread of the wheel first described, 
so as to nearly fill it up to the edge of the rim. In forty seconds 
after the pouring ceased there was a sharp click indicating that 
one of the brackets was cracked, and in forty-five seconds the 
upper plate cracked with a report like that of a small pistol. The 
crack was a radial one through the rim, and it then extended 
circumferentially just inside the rim about one-sixth of the way 
around the hub. The second wheel, which was said by the maker 
to be the best that he could produce, cracked in the same way in 
the plate in two minutes after the iron was poured, the fractures 
being of somewhat less extent than the first. The Altoona wheel 
was then tested, but did not break when the melted iron poured 
around it had become black by cooling. Other tests have been made 
of wheels which had been in service with similar results. The 
Altoona wheels are reported to have stood the test in every case 
excepting one, while a large proportion of those made by manu- 
facturers who sell wheels were broken. During a considerable 
part of the time after the iron was poured, when the tests which 
are described above were made, the wheel was so cool that a per- 
son could bear his hand in the inside of the rim, and the plate, ex- 
cepting the portion near to the rim, was so cool during the whole 
test that a person’s hand could be kept in contact with it without 
pain. A match moved slowly in contact with the plate from the 
hub‘toward the rim immediately after the test was not lighted until 
it was near the rim. 

These tests are certainly very remarkable, important and some- 
what alarming. If, as was shown, an ordinary cast-iron wheel is 
liable to break when its rim is heated to a comparatively low tem- 
perature, there is certainly very much more danger attending 
their use on long grades when the brakes must be applied for con- 
siderable periods than is generally supposed, and the responsi- 
bility for using cheap and inferior wheels is correspondingly great. 
The forms of the wheels which were tested were all alike and were 
of the ordinary double plate pattern, with curved ribs on the back, 

so that the capacity for withstanding the test in the one case and 
the failure in the other was probably due to the difference in 
quality of the material of which they were made. It may be that 
if the wheels made of inferior material had been of a different 
form they would not have broken, and this kind of tests supplies 








the means for determining what are the best forms for such 
wheels, Thus far those adopted appear to have been 
evolved by rule of thumb methods alone. It may be 
that the forms which have been used so long are 
weaker than was ever suspected, and that sume other shapes 
would be much less liable to fracture. The test showed indubi- 
tably that heating the treads of the wheels subjected their plates 
and ribs to tremendous strains, and the only reason why the 
Altoona wheel did not break was that the material of which 
it was made had sufficient strength, elasticity, ductility, tough- 
ness, or whatever it is called, to resist these strains. It would 
seem to be the part of wisdom to make wheels, if it be possible, 
of a form which would not be subjert to such strains when their 
treads are heated, as they were in the tests, or as they would be 
by the application of brakes. It would be interesting and pos- 
sibly instructive to put wheels say in a lathe and apply brakes to 
them with the ordinary maximum pressure and then revolve the 
wheels at.the speed with which they would probably turn in 
actual service. This would show whether the heating action of 
the brakeshoes has the same effect as the molten iron produces, 
This is an attractive field for investigation and one in which more 
knowledge is urgently needed. 

The Altoona wheel foundry is well equipped with hydraulic 
cranes and other appliances. The wheels are now all made in 
contracting chill moulds which give a more uniform chill in the 
treads of the wheel than can be produced in any other way. The 
materials used for wheels are from 30 to 35 per cent. of charcoal 
iron, 15 per cent. of coke iron, 5 per cent. of steel and from 50 to 
55 per cent. of old wheels. It is specified that the coke iron shall 
not have more than from 1 to 1.25 per cent. of silicon. 

One machine in use in connection with the foundry was new 
tothe writer. This was for brushing the sand from the wheels. 
It was made by the Northwestern Wheel and Foundry Company, 
of St. Paul, Minn., and consists of twoiron discs of about the same 
diameter as the wheels, which are each mounted on:the ends of 
horizontal shafts. Each disc overhangs the bearings of its shaft, 
which has a driving pulley and friction clutch for throwing in 
and outof gear. The discs face each other, and to the sur- 
faces. thus presented wire brushes are attached, and the 
wire strands project at right angles to the faces of the discs, the 
wires being parallel to the axis of the shafts. The latter have a 
certain amount of horizontal movement in their bearings, so that 
by means of levers the discs can be drawn apart and a wheel 
rolled between them, The discs are then made to revolve by belts 
on pulleys attached to the drafts, and the brushes are brought in 
contact with the two sides of the wheel, and all the sand is thus 
quickly brushed off from the exposed surfaces. That which ad- 
heres between the ribs is afterward brushed out by a cylindrical 
brush resembling somewhat a large paint brush attached to a 
flexible shaft driven by a pulley. The cost of cleaning wheels has 
been reduced three cents per wheel by the use of these machines. 

Another interesting machine is a sand sifter made by the 
Walker Manufacturing Company, of Cleveland, O. This consists 
of a rectangular box, about 3 by 5 ft. and a foot or 18 inches high 
or deep, and with a sieve forming the bottom. This box is sus- 
pended by inclined, loose-jointed links or rods about 2 feet long 
attached at each of the four corners. Over the middle of the box 
is a bearing which receives the pin of a crank attached to a verti- 
cal shaft over it and driven by a pulley or belt. As the crank re- 
volves the bearing is of course carried in the path of its pin and 
the box is carried with it. The latter being suspended by the in- 
clined links the horizontal oscillation of the lower ends of the 
latter causes the corners of the box to rise and fall in sequence, as 
it were, which with, the movement imparted by the crank, pro- 
duces a sort of squirming or wriggling movement admirably 
adapted for sifting the sand which is put into the box. 

The brass foundry is also an interesting place and is well ar- 
ranged and designed. The building is 36 by 80 feet, with a central 
stack, or chimney, and with 18 furnaces arranged circularly 
around it. This building is admirably lighted and well venti- 
lated, and has capacity for melting ten tons of metal per day. An 
adjoining room contains appliances for lining car journal bearings 
with lead. The bearing surfaces of these are first cleaned with 
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Class L, Standard Heavy Express Locomotive in 1896. 
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PLAN OF LOCOMOTIVE REPAIR SHOPS, ALTOONA, PA. 
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Class G, Standard Passenger Locomotive in 1873. 


ENGINE CONSTRUCTION ON THE PENNSYLVANIA RAILROAD. 
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Malleable lron Piston—Norfolk & Western Railroad. 


dilute acid, and are then tinned. After this operation they are 
clamped against a vertical cylindrical iron ‘‘ core””—it may be 
called—having projections which leave a space of about one- 
eighth of an inch between it’and the brass into which the melted 
lead is poured. As soon as the lead isset the fin, or superfluous 
metal, which projects is cut off by a kind of shear attached to the 
core. The whole process is quickly done. This lead lining is 
generally used on bearings for the Pennsylvania road. 

In the use of brass bearings it was found that what may be 
called hard nodules were formed in the metal, which were not 
worn away with the other metal, but would often project from 
the surface and wear into and cut the journals. The formation 
of these nodules was finally attributed to oxidation on the sur- 
face of the melted brass while it was inthe crucibles. A cure for 
the evil was found in sprinkling powdered charcoal over the sur- 
face of the molten metal while it is in the furnace. 

An interesting annex to the foundry is the boiler room. In 
this three large Bellpaire boilers of the locomotive type 
have been installed, with room for an additional one. The 
level of the engine-room is about five feet below a track which 
extends into it and is supported on posts or trestle work. The 
track runs transversely to the boilers and is about eight or ten feet 
back of them—speaking in locomotive parlance. The coal is 
brought in on drop bottom cars and dumped on this trestle. It is 
then within convenient distanee for firing the boilers, and is 
placed in that position without any other labor than that of run- 
ning the cars in and dumping them. In front of the fireboxes of 
the boilers is a transverse pit, or what might be called a ditch, 
which has a bucket, which runs on a track on the bottom of the 
pit. This bucket can be placed in front of the ashpan of any of the 
boilers and the ashes can be raked directly into it. Between two 
of the boilers is a lift which consists of an inclined runway 
extending from the ashpit backward over the track 
on which the coal is brought in. This runway has a 
wire rope operated by a horizontal cylinder and pulley 
under the roof. To remove the ashes, acar is run in on the 
track to receive them, and the bucket is then filled and brought 
to the foot of the runway, the wire rope is attached to it, water 
is admitted to the cylinder; the bucket, which has a drop-bottom, 


is carried up and over the car, when it is dumped and the ashes 
deposited in it without any other labor than is here described. 
The bydraulic cylinder and piston is operated by a pump and ac- 
cumulator in the usual way. Adjoining the boiler room there is 
also a Clayton air compressor which supplies air to various appli- 
ances inside and outside the foundry. One of them is an air lift 
or hoist for loading and unloading cars. This consists of two 
posts about twenty feet high and placed about thirty feet apart 
with a trausverse beam on top, to which a vertical cylinder with 
about ten-feet stroke and perhaps twelve inches diameter. The 
piston rod can readily be attached to any object which is thus 
raised by the admission of air to the cylinder. 

A steel rail breaker is also an appendage tothe foundry. This 
consists of a large hydraulic cylinder, somewhat like those used 
for hydraulic riveting machines, the piston of which works hori- 
zontally. The rail is placed between the ram and suitable bear- 
ings, and when water pressure is admitted the rail is broken al- 
most like a pipe stem. The rails are reduced to short pieces to 
facilitate putting them in the cupola when they are mixed with 
the iron for the manufacture of wheels. 

(To be Continued.) 








Malleable Iron Locomotive Piston.—Norfolk & Western 
Railroad. 





The Norfolk & Western Railroad has recently put into service 
a number of locomotive pistons, in which the head is of mal- 
leable iron, with an outer rim of cast iron. Through the courtesy 
of Mr. R. H. Soule, Superintendent of motive power, we have 
received the working drawings from which the accompanying 
engravings were made. 

The head proper consists of a single casting of malleable iron, 
having a central hub 4% inches in diameter, and front and back 
plates or walls ranging from § to }§ inches thick. Twelve radial 
ribs, from ¥, to 7, inches thick, extend from the hub outward and 
three circular ribs strengthen the hub. The casting resembles the 
ordinary ‘“‘solid” piston except that it is open at the rim. This 
opening is closed by a cast-iron ring 1} inches thick, and the full 
width of the piston head, namely, 54 inches. The fit for this ring 
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is made slightly conical, being, on this 20-inch piston, 174 inches 
at the front face and 17% inches at the front of the back wall, at 
which point there is a shoulder, and the diameter is enlarged to 
18 inches. The ring is put on from the front and forced against 
this shoulder ; it is then held in place by casting a brass ring into 
the dovetail groove in the front face of the piston. The brass ring 
is hammered down until itfillsthe groove tightly. The packing 
rings are cast-iron spring rings, 14 inches wide and § inch deep. 
The advantage of this construction lies in the fact that a light- 
weight piston is obtained, and yet cast-iron, with its unex- 
celled wearing qualities, is retained for the surface in contact 
with the bore of thecylinder. The retaining ring for fastening 
the rim is a neat way of avoiding the use of bolts or rivets. The 
actual saving in weight over a cast-iron piston is shown in the 
following figures : 
Weight without 


packing rings. 
257.5 pounds 
fe pee 


Weight with 
Type of piston. packing rings. 
Standard (cast-iron box) 280 pounds. 
Composite 22 


This shows a saving of 70 pounds if the composite piston is 
compared with the company’s old standard piston. The officials 
believe that a further reduction of from 10 to 20 pounds can be 
effected in this design. 








New York Central Locomotive No. 923. 


A new anthracite coal burning locomotive has just been com- 
pleted at the West Albany shops of the New York Central 
Company and has been put into service on the Hudson River 
division of the road. It is of the American type with 78-inch 
wheels and 18} by 22-inch cylinders. The firebox is 108 inches 
long, and is placed on top of the frames and has a water-har 
grate, which inclines downward toward the front. The springs 
and equalizing levers are below the driving~boxes, the latter 
being made of Ajax metal. The crown sheet is slightly arched 
and is supported with crown bars with a wagon top over them. 
The firebox rests on expansion links pivotally connected to the 
frames and to the boiler. 

The general design and finish of the engine is similar to the 
celebrated 999. Nearly all the parts which were susceptible of it 
are brightly finished and polished, the fixtures in the cab being 
nickel-plated. Many of the bolt heids, as in the guide bars, 
smokebox and boiler braces are counter-sunk so as to makea 
smooth finish. The oil cups on the guide-bars are forged solid 
with them with tight fitting covers. The cylinder oilers havea 
self-measuring attachment by which a definite quantity of oil can 
be applied at each oiling. 

The firebox has Mr. Buchanan’s furnace door with an inside 
deflector, which hus worked so satisfactorily on this road. As the 
trailing driving-axle is under the firebox, the ash-pan must be 
arched over it. It consists of two deep, hopper-shaped recep- 
tacles, one in front and the other behind the rear axle, and 
have sliding doors at the bottom which are operated by a vertical 
shaft, which extends upward through the foot-plate, and has a 
lever on its top end. When the doors are opened this must be 
turned outward and projects over the foot-plate behind the fire- 
box, and is thus in the way of the fireman. When the doors are 
closed the lever is moved forward and then stands transversely 
to the engine, clcse to the firebox, and is then out of the way. 
The projection of the lever over the foot-plate is thus a reminder 
to the fireman that the doors are open, the object being to have 
them always closed when the engine is on the road. An opening 
is provided in the front of the ash-pan at some distance above the 
rails for the admission of air. 

The tank is provided with a gage on the frent end. This con- 
sists of a vertical iron pipe connected to the bottom of the tank, 
and with a cock in the connection. A number of small holes are 
drilled at close intervals along the whole length of the iron pipe. 
When the cock is opened water flows out of these holes, and 
thus shows how high the water is in the tank. The iron pipe has 
the advantage over a glass gage, that there isno danger of break- 
ing it. 

The apron which covers the interval between the foot-plate and 


tender is covered with sole leather, fastened with rivets, which 
gives a secure foothold for the fireman. 

The driving truck and tender wheels all have cast-iron centers 
and steel tires fastened with retaining rings. 

Another feature which has been very extensively adopted on 
new engines for this road is the extended piston rods, These 
project through the front cylinder-head, and are then supported 
by a guide and inclosed by a casing outside. It is reported that 
this device lessens the wear of piston packing and cylinders toa 
very great extent. 

The connecting and coupling rods are fluted, the latter have 
solid bushed ends and the former stub ends, front and back, the 
straps being fastened with three bolts. 

The hand-rails and hand-holds are covered with Russia iron, 
which is a new device. 

The engine is equipped with monitor injectors, chime whistle 
and Gould’s automatic couplers, at the front of the engine and 
back of tender. The engine and tender are both painted black, 
with silver striping. Excepting in some of the switching engines, 
we believe this is the first instance of the use of anthracite coal 
on the New York Ceatral road. This one is intended for service 
on the trains between New York and Poughkeepsie. 

The finish of the engine surpasses—if that is possible—that of 
the 999, and is an example of the best and most recent practice 
in American locomotive engineering. 








Admission of Apprentices and Mechanics to the Engineer- 
ing Courses of Purdue University. 


In response to numerous inquiries in regard to the admission of 
experienced mechanics to the Engineering Courses, the President 
of Purdue University has published a statement embodying the 
practice of the University in such cases. 

The courses in Mechanical, Civil and Electrical Engineering in- 
clude lines of work such as carpentry, pattern-making. molding and 
casting, forging and machine work, with which shop men are 
often familiar, and for this reason such men may enter these 
courses under conditions which are greatly in their favor. Thus 
those who, as apprentices, have acquired ekill in manipulation 
and have become acquainted with the principles of construction, 
can properly be excused from the shop work which other students 
are required to take; the experiences of the shop can in this way 
be made to count in advancing the student in his professional 
course. Orif it happens that an applicant is unprepared in some line 
of work required for admission, such deficiency need not prevent 
his admission, provided his credits in shop work are sufficient to 
give him time in which to bring up the required preparatory work. 

Each application for credit or for conditional admission will nec- 
essarily require individual consideration, and persons seeking 
such admission are advised to inform themselves by correspon- 
dence before going to the expense of applying in person. The 
important conditions, however, governing the admission of per- 
sons having credits and conditions are indicated in the following 
statements : 


1. Each applicant for admission who desires credits in shop work 
must present a statementin his own handwriting setting forth his 
shop experience, which statement should be indorsed and ap- 
proved by the superintendent of the shop orshops in which he has 
worked. 

2. Three years’ experience as a regular apprentice or as a journey- 
man in an approved shop will be accepted as a complete equivalent 
for all shop work’ required by the college course. It is equivalent 
to a credit of nine hours per week for two years. An experience 
of less than three years may be accepted as an equivalent for a por- 
tion of the shop work required in the course. 

3. Applicants for admission who can show that they are entitled 
to credits in shop work, but who are unable to pass entrance exam- 
inations, will be admitted conditionally if their general attain 


ments indicate that they are likely to become successful students; 
but such applicants should not be less than twenty years of age. 


4. Students admitted as freshmen, with credits in one or more 
lines of college work and with conditions in preparatory subjects, 
will be given regular instruction in the subjects in which they are 
deficient. 

5. Students admitted with conditions will be required to pursue 
such lines of study in some one of the three courses named as will 
tend to make them regular. Special courses of selected studies 
will not be granted. 
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The Pennsylvania Avenue Subway and Tunnel in the 
City of Philadelphia. 





The abolishment of grade crossings in large cities presents to 
the engineer many complicated problems for solution and in- 
volves the expenditure of millions of dollars. In some cases easy 
grades on the streets and the railroads, the minimum damage to 
adjacent property, economy in expenditure and a non-interruption 
of traffic are the chief problems, and even then the work is not 
an easy task. But when the railroad tracks whose grades are to 
be altered are connected by sidings to numerous manufacturing 
and industrial establishments, warehouses and elevators, and as a 
result of the improvements are found to interfere with existing 
water, gas and sewerage systems, the difficulties are vastly in- 
creased. Such is the situation which the engineers in charge 
have had to meet in preparing the plans for the new subway and 
tunnel for the Philadelphia & Reading Railroad in the city of 
Philadelphia. 

Several years ago the railroad company completed its hand- 
some terminal station, and the elevated approach to it, by which 
a number of dangerous grade crossings were avoided. But lead- 
ing from these terminal tracks isa line running at grade through 
Pennsylvania avenue and crossing many streets. On each side 
of it are large industrial establishments, some of them of world- 
wide reputation, and all doing a large business, such as Wm. Sel- 
lers & Company, Baldwin Locomotive Works, Bement, Miles & 
Company, Whitney & Sons, and others. The constant switching of 
cars made the location so dangerous that finally the city authorities 
and railroad company mutually agreed to lower the tracks, the 
cost of the work to be shared equally by the two corporations. 
Accordingly an ordinance was passed by the City Council in 
March, 1894. accepted by the railroad company, and the work of 
preparing the plans placed in charge of the city’s engineering 
department. The estimated cost of the work is $6,000,000, and 
upon its completion seventeen grade crossings will be abolished 
and the entrances to Fairmount Park relieved of objectionable 
features. 

These plans are now complete, and such changes as were neces- 
sary in the sewage system of the city have already been made. 
During the past month the city has been receiving bids from con- 
tractors, and the work will be given out at an early date and con- 
struction pushed rapidly. The tracks will be lowered on the ave- 
rage 25 feet below the surface of the streets, and the total length 
of the right of way, the grade of whichis altered, is 10,000 feet, 
of which 2,912 feet is tunnel, 6,028 feet is open subway, and the 
remaining 1,060 feet is elevated structure. Besides the sidings 
leading to industrial establishments, there are two freight yards 
adjacent to the main tracks which must also be depressed, one 
between Thirteenth and Sixteenth streets and the other at Twen- 
tieth street, where an engine house, coaling station and turn- 
table are also located. The open subway is wide enough for 
from four to six tracks, and the tunnel is to contain four 
tracks. It is evident, therefore, that the work is one of great 
magnitude. 

On page 96 we have reproduced a perspective of the work as it 
will appear when finished, and on this view is designated the lo- 
cation of a number of important manufacturing plants, most of 
them well known to our readers. On page 97 is given a plan of 
the subway and tunnel, with sections of both, and Figures 3 and 
4 on page 99 give additional sections that are of interest. 

The plans provide for a very slight change of grade at Twelfth 
street, the railroad being carried over it as at present. Beginning 
at Twelfth street the tracks continue on a down grade of 24 per 
cent. toa point just beyond Broad street, where the grade is 
eased off to.8 per cent., which continues for about one and 
one-half blocks, after which the tracks are practically level to 
the portal of the tunnel. At Thirteenth street the tracks will 
cross at about the present grade of the street, requiring the latter 

to be depressed considerably, but this is the only street whose 
grade is changed materially. From Thirteenth to Sixteenth 
streets the entire space between the north side of Callowhill 
street and the north side of Pennsylvania avenue is to be ex- 
cavated to form a depressed freight yard for the railroad com- 





pany. All streets from and including Broad street to Twenty- 
first street are to be carried over the subway on bridges. This 
portion of the work to the portal of the tunnel presents the great- 
est difficulties, because of the numerous sidings and the fact that 
the retaining walls will come so close to the building lines as to 
require the underpinning of many buildings and the reconstruc- 
tion of their foundations. Fortunately it has been found possible 
to reach all sidings which must be kept open by means of tem- 
porary tracks that will be laid through Hamilton street edst from 
Pennsylvania avenue, thus leaving the contractors compara- 
tively free to carry on this section of the work. 

The connection to Baldwin Locomotive Works, near Broad 
street, and the warehouse across the way, near Sixteenth street, 
are each to be made by a five per cent. grade. Near Sixteenth 
street several tracks cross over the subway on a bridge, thus al- 
lowing an engine to place cars on either side of the right of way. 
Between Seventeenth and Eighteenth streets another connection 
is made to the Baldwin Locomotive Works, the maximum grade 
being five per cent., as before. These grades are indicated in the 
profile of Fig. 2. Between Nineteenth and Twentieth streets a 
grain elevator is reached by a four per cent. grade, and west of 
Twenty-first street a five per cent. grade leads to the Knicker- 
bocker Ice Company’s building. Connection to Bement, Miles & 
Company is to be made on the lower level, and the company will 
have a lift on its own property. The necessity for such steep 
grades leading to sidings arises from the short blocks. It is evi- 
dent that each of these inclines must rise from the subway to the 
surface in less than the length of a bleck, and, as the blocks 
average considerably less than 500 feet long, the grades must be 
heavy. 

Between Sixteenth and Eighteenth streets the firms of Wm. 
Sellers & Company and A. Whitney & Sons each have track con- 
nections, and to reach these parties a hydraulic lift is to be placed 
on the south side of the subway. It is seen in the perspective view, 
partly raised, and is also designated in Fig. 2 close to the 
Eighteenth street bridge. This lift isto be an immense affair, 
155 feet long, and capable of carrying a locomotive and three 
loaded cars, making a total load of 320 tons, to be raised 26 feet. 
The great length of the table, and the fact that the load may be 
concentrate: at almost any point on it, make the construction of 
this lift a very neat problem. The specifications for it do not im- 
pose any restrictions on bidders other than those inherent in the 
problem, the engineers in charge wisely concluding that these in 
themselves were difficult enough. 

A commercial coal conveyor is to be located near Fifteenth 
street, and a power house south of the tracks between 
Eighteenth and Nineteenth streets will furnish hydraulic and 
electric power and light at various points along the subway and 
tunnel, 

The triangular yard between Twentieth street, Hamilton street 
and Pennsylvania avenue, now occupied by the railroad company, 
is to be excavated, and will contain an engine house, a small re- 
pair shop, a coaling station with conveyors for ashes and coal, a 
freight house with hydraulic lifts, a 65-foot turntable and a 50-ton 
electric traveling crane of 43 feet 10 inches span, serving two 
tracks and capable of unloading direct from the cars to a roadway 
on the street level. Altogether quite a large and interesting plant 
is installed in this depressed space. 

The tunnel begins just west of the above-mentioned yard. It 
consists of a single span of 52 feet, with a rise of 8 feet 8 inches, 
and is to contain four tracks. The arch is of brick and the tunnel 
is one of the widest of its kind. Its length is 2,912 feet, anda 
considerable portion of it parallels the two-track Baltimore & Ohio 
Railroad tunnel. The western portals of the two tunnels are in 
close proximity. A section of the tunnel is given in Fig. 2, and 
Fig. 3 is a section through the two tunnels, showing their relation 
to each other and also giving an idea of the ventilating arrange- 
ment for the new tunnel. Owing to the heavy traffic contem- 
plated and the large dimensions of the tunnels, an elaborate sys- 
tem of ventilation has been provided with exhaust fans and 
fresh air intakes. West of the tunnel the tracks will be carried in an 
open subway on an ascending grade of 1.3 per cent. to the present 
level_of the track at Thirtieth street. Footway bridges will be 
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AMERICAN ENGINEER, CAR BUILDER 








carried over the subway at Twenty-seventh, Twenty-eighth and 


Twenty-ninth streets. 
In Figs. 2, 8 and 4 are given sections that are each typical of 


the masonry work. The tunnel section we have already alluded _ 


to; the dimensions of the retaining walls are given in Fig. 4; if 
at any point it is of greater height than shown the wall is carried 
down with steps of 18 inches every 4 feet as shown. The section 
of a bridge abutment is likewise typical. The section showing 
the relation between the retaining wall and the-foundation of 
adjacent buildings that must be under-pinned during conatruc- 
tion is only one selection from many cases. In some instances 
the entire front of buildings must be removed and rebuilt, The 
retaining walls are to be built in an open trench, and are to be of 
rubble masonry laid in Portland cement (1 part cement to 8 parts 
_gand), with a coping 10 inches thick. After the completion of the 
walls the core of earth between them will be removed, that work 
being a separate contract. 

In the construction of the tunnel the tracks will be thrown first 
to the one side of their present location and then to the other 
side, to permit of the construction of the side walls, Then after 
the removal of the core the arch will be constructed. The side 
walls are to be of large rubble masonry laid in Portland cement 
of the same quality as for the retaining walls. They are to have 
refuge bays in them at regular intervals. The brick arch is to be 
laid in natural cement mortar and terminated at the ends by 
stone voussoirs. The entire surface of the extrados of the arch 
and over the spandrel filling is to be plastered with natural ce- 
ment mortar # inch thick. 

The ventillation of the tunnel will be accomplished through 
two fan stations on the north side of the tunnel, one located near 
Twenty-third street and the other between Twenty-fifth and 
Fairmount avenue. Each station is to have two large slow- 
moving fans, driven by electric motors, each of.a capacity 
of 150,000 cubic feet per minute, or a total of 600,000 cubic feet 
for the four. They will be able to remove air equivalent to the 
total volume of the tunnel every five minutes. Into these fan houses 
conduits enter from both directions. Each has four openings into 
the tunnel of 85 square feet area, and the conduits begin with a di- 
ameter of 6 feet 6 inches at their further ends and increase to 11 
feet at the fan houses. One of these is seen in the section in Fig. 
8. On the south side of the tunnel ten fresh-air intakes are pro- 
vided. They are not located directly opposite the exhaust open- 
ings, as might be inferred from Fig. 3, but at intermediate points. 
The openings for the intakes are covered with cast-iron gratings. 
The exhaust conduits are to be of brick laid in natural cement 
mortar, with a cradle of rubble masonry or concrete. The arch 
generally is to be 18} inches thick and the invert 4 inches. At 
the exhaust openings they are to be bonded into the brick tunnel 
arch and the lines of intersection of the cylinders formed by the 
opening“and the arch are to be constructed of fine pointed cut 
stone. 

The highway bridges built over the subway at various points 
are all of the plate girder deck type, with solid floors covered 
with concrete, on which is laid 3 inches of asphalt, Where the 
street is on a heavy grade, the roadway is to be paved with vitri- 
fied brick instead of finished with asphalt. The railroad bridges 
are also to be of the same type, with solid floors, covered with 
ballast. 

As already stated many new sewers had to be laid prepara- 
tory to the construction of the main work. Altogether 3} miles 
of sewer varying from 12 inches to 10 feet 6 inches in diameter 
have been laid at depths of from 20 feet to 40 feet below the sur- 
face of the streets, at a total cost of about $500,000. In order to 
cause the minimum of inconvenience 65 per cent. of the sewer 
work was constructed in tunnel. 

The engineering difficulties in the construction of a work of 
such magnitude are many and various. Among the most serious 
in the present instance may be mentioned the work of under 
pinning, and supporting the many large buildings, warehouses 
and elevators while the excavation is carried on practically be- 
neath the foundations, and the masonry retaining walls built. 
The blasting of the rock near such structures requires the utmost 
care and good judgment. Special machinery for excavating 


will be required, and water and gas pipes and electrical conduits 
must be taken care of. 

As already stated, the Department of Public Works of the City 
of Philadelphia has prepared all plans and specifications, The 
officials in charge of the work are: Mr. Thomas C, Thompson, 
Director of the Department of Public Works; Mr. Geo. 8S. Web- 
ster, Chief Engineer, Bureau of Surveys ; Mr. J. M. Wilson, Con- 
sulting Engineer, P, & R. R. R. Co. ; Mr. G. E. Datesman, Prin- 
cipal Assistant Engineer, Bureau of Surveys; Mr. 8S. T. Wagner, 
First Assistant Engineer, in charge of the work; Mr. R. I. D. 
Ashlidge, Second Assistant Engineer, in charge of construction ; 
and Mr, Chas. H. Swan, Chief Draughtsman. 








Should a Railroad Adopt Electric Motive Power to Meet 
the Competition of Electric Suburban Lines ? 


To what extent a railroad shall strive to retain the traffic which 
electric lines, actually constructed or contemplated, will other- 
wise take from them, is a question which a number of railroad 
companies have already had to consider. It is ably discussed in 
the twenty-seventh annual report of the Massachusetts Railroad 
Commission (issued under date of January, 1896), in a chapter 
devoted to electric motive power. In the same chapter the status 
of electricity on steam roads is also discussed, and while the 
conclusions of the Commission may not differ from those of other 
thoughtful students of the problem, they are so well expressed 
that we quote from them. The Commission says: 

“* Whether, taking‘everything into account, it is as practically con- 
venient and economical to generate at a central station the power 
of 20 steam locomotives, and by the electrical distribution of this 
power over the lines of a railroad to move that number of trains, as 
it is to distribute over the lines 20 steam locomotives, each generat- 
ing its own power, to haul the trains, is the gist of the question 
which is at issue between steam and electricity as the better motive 
power for general railroad operation. 

“ This question does not as yet admit of a categorical and unquali- 
fied answer. In the present stage of electrical development, and 
in the light of such experience as has been had in the actual use of 
electric power in railway and railroad operation, the most definite 
answer that can be given, or that has been given by experts and 
practical railroad men, amounts to this: The more closely a given 
railroad service resembles in character that of the ordinary street 
railway, the better the adaptation to that service of electric motive 
power; and, conversely, the less the resemblance, the poorer the 
adaptation. In other words, the most efficient and economical use 
ofelectric power will be found where there isa considerable and 
steady volume of local and short-distance travel, which requires or 
or justifies the running of numerous light passenger trains, at short 
and regular intervals, so that the trains will be constantly and uni- 
formly distributed over the railroad line. The most efficient and 
economical use of steam power, on the other hand, will be realized 
were the traffic is concentrated in heavy trains, run at infrequent 
and irregular intervals, in accordance with the usual method of 
conducting through or long-distance transportation. 

‘*In passenger traffic, the public demand and the railroad policy 
have been in the direction of more frequent and quicker trains, 
In freight service, on the contrary, where there is no such pressure 
or occasion for frequent trains at high speed, the policy has been in 
the direction of fewer and heavier trains, The whole tendency of 
modern railroad development has been to cut down grades and to 
increase the weight of engines and of tracks, so as to enable a single 
locomotive to haul a heavier freight train load. It has been esti- 
mated by good authority that doubling the number of engines for a 
given traffic increases the cost of transportation about 50 per cent. 
The general tendency of passenger traffic may therefore be said to 
lie in the direction in which electricity is the most serviceable, 
while the reverse is true as regards freight traffic. 

“ With respect to speed, extraordinary claims are made by those 
interested in the development of electric traction, but there is no 
question that the steam locomotive is fully capable of developing as 
high a speed asitis desirable or prudent to use. A railroad speed of 100 
miles or more an hour is, for the present purpose, a matter of merely 
curious speculation. It cannot be shown that there is enough traflic 
demanding this speed to pay the excessive expense of operation, even 
if with present methods of construction and equipment it were 
otherwise at all practicable. Before any such speed is seriously 
thought of, there must be radical improvements in safety appli 
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ances, as, for example, in brakes and insignals. Whatever the pro- 
posed rate of speed, the question of signals becomes at once of 
importance, since, with the adoption of electricity, all systems of 
electric signaling which depend on the use of the rail circuit must be 
modified or abandoned. 

“It is admitted that electricity is not suited to the moving of 
freight traffic, and it is not claimed that it is economically adapted 
to the moving of long-distance passenger traffic. Its province in 
railroad operation must therefore be, if anywhere, in moving sub- 
urban passenger traffic, or short distance inter-urban and local 
passenger traffic, or the isolated traffic of branch and spur lines. 
The question is, therefore, for the present narrowed down to the 
expediency of its use for these, or for some of these, last-men- 
tioned purposes, 

“ Whatever the proposed purpose, the questionis one of economy. 
In other words, will it, on the whole, pay to substitute electric for 
steam power? 

‘“‘ The first cost is, of course, an essential point. This would de- 
pend on the amount of traffic to be served and the comprehensive 
ness of the plan. The work must include not only the erection and 
equipment of power stations, the electrical equipment of the line, 
and the provision of suitable rolling stock electrically equipped, but 
the preparation of the roadway and its appurtenances for the new 
system of operation. For a road with local traffic only, there should 
be at least two tracks. It is evident that through trains and the 
numerous electric trains could not be run on the same tracks; so 
that, if both kinds of traffic are to be conducted on the line, there 
must be not less than four tracks. The facilities and accommoda- 


tions at terminal stations, if not the stations themselves, to say 
nothing of way stations, must be enlarged and adapted to the addi- 
tional service. An electric train or car running at a speed of 30 
or 40 miles an hour would be as fatal to a traveler on the highway 
as an express train ; and the frequency of such trains, in addition 
to the through trains, would require the elimination of all grade 
Crossings with public and private ways, as well as with other rail- 





roads. The neeessity of reorganizing or replacing the electric signal 
systems has been already referred to. 

‘* The above are some of the principal itemsof first cost. The out- 
lay would evidently be large, especially on main and trunk 
lines. The cost of double tracking and electrically equip- 
ping the Nantasket Beach Railroad, seven miles long, 
for summer traffic, appears to have been about $300,000. 
The first cost must, of course, be capitalized or funded. 
In order to justify the investment, it should be shown that the 
earnings will be increased, or the expenses diminished, by an 
amount sufficient to pay the dividend and fixed charge on the 
stock issued and debt incurred, and to leave a margin for con- 
tingencies and for years of poor traffic. 

‘** Nothing can be added to what has been said about the probable 
expense of maintenance and operation, as compared with steam 
power. If there is no ground to warrant the assertion that it 
will be greater, there is as yet no evidence that it will be less, 
This is an unknown factor in the case, which time and experi- 
ence must resolve. 

**As the whole case now stands, and until further electrical 
development, we venture the following as the safer conclusion ; 
On a branch or spur line, where the operation may be indepen- 
dent of the main line, and where the present traffic, while not 
large enough to make steam power profitable, is not too small to 
be developed into a paying business by a service conducted sub- 
stantially on the street railway plan of operation, it may be 
advisable to substitute electric for steam power. There is not, on 
the other hand, as yet sufficient ground to justify the vote of a 
prudent stockholder in favor of such substitution on the main 
lines of a corporation which has a considerable through as well as 
local traffic, and whose present business is established, remunera- 
tive, and reasonably secure.” 

The Commission then makes a comparison between the electric 
street railway and the steam road for short distance traffic and 
finds that the choice of the traveling public is influenced by, 1st, 
comfort of travel; 2d, speed of conveyance; 3d, frequency of 
service ; 4th, rate of fare; 5th, convenience as regards traveler's 
point of departure and destination. Of these, the first two are in 
favor of the steam road, and the last three are on the side of the 
electric street and suburban system. But it shows that while the 
third point mentioned above might be met if the steam road 
adopted electricity, the fourth and fifth could not, The ex- 
pensive right of way of the steam road and the free use of the 
city streets by the electric line makes too great a difference in the 
fixed charges to enable the steam road to make money at the 
rates of fare charged by the competing electric lines. On the 
other hand, the controlling advantages as regards long distance 
travel and freight traffic are decidedly with the steam road. 
Continuing, the Commission says : 

‘Nothing will be gained, either by the railroad or the electric rail- 
way, by an attempt to control the class of traffic which the other is 
the better adapted toserve. Neither is the attempt to be encouraged 
in the public interest, Experience has abundantly proved that there 
is no advantage to be derived from the establishment of two similar 
agencies to perform the same specific public service. Competition 
of this sort leads to combination and ends in consolidation. It is 
like the unwisdom of laying two gas mains in the same street, for 
one of which the public has no need, but for both of which the pub- 
lic in the end must pay. 
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‘‘ If the diversion of short-distance traffic were likely to cripple 
the resources of the railroads, the question would have for them a 
more serious import. We anticipate no such result. The disturb- 
ing element is not of recent origin. It began with the horse rail- 
way; and it is now some seven years since the electric railway has 
been fastening upon this traffic its farther reaching and more tena- 
cious grasp. Meanwhile, up to the inception of the recent business 
panic, the traffic and revenues of our railroads kept on rapidly 
growing year by year. But for the exceptional stringency of the 
times, there is no reason to doubt that they would have continued 
steadily to increase. With only a partial recovery from general 
commercial depression, the net earnings of our railroad companies 
were larger the last year than in any previous year in their history.* 
With years of returning prosperity we venture to predict that their 
traffic and revenues will grow in the future as they have grownin 
the past. 

““Whatever the diversion of short-distance travel, the increase of 
population and industry which the electric railway will foster and 
develop along the railroad lines, will still be tributary to the latter 
in a hundred ways. 

‘It is, perhaps, unnecessary to add, that there is no apparent de- 
mand by the public for the substitution of electricity for steam in 
general railroad operation. No complaint has come to our ears 
that the present railroad service, so far as the motive power is con- 
cerned, is inadequate or unsatisfactory. The question, as it now 
stands, is one purely of economy, to be decided by the railroais 
primarily in their own interest, bearing in mind, as they will, that 
it is always for their interest to giveto the public the best service 
reasonably in their power. Our railroad managers, we have reason 
to know, are giving to the subject their diligent attention and 
study; and they will be alert to introduce the new motive power 
upon their lines so soon as it shall become manifest that by so do- 
ing they can give to the public a subs‘antially cheaper and better 
service,” 


The Use of Graphical Methods in Keeping the Accounts of 
Railway Mechanical Departments. 











The value of the graphical method of recording and comparing 
statistics of various kinds is so generally recognized that its use is 
daily extending. It has frequently been used in railroad circles, 
but until recently we have not found it employed systemati:ally 
and regularly in recording the various monthly expenses of a 
mechanical department. Such a use of graphics on a large rail- 
road system entering Chicago recently attracted our attention, 
and through the kindness of the superintendent of motive power, 
we have been furnished with interesting particulars. We have been 
asked not to name the road from which our information is ob- 
tained, but a few of our readers in official positions have already 
investigated the workings of the system, and have been charmed 
with it, and we can probably put others on the track of any addi- 
tional information they may require. 

In establishing the graphical records on the road alluded to, the 
expenses for the month of January, 1893, were taken as a basis, 
and the percentage of increase or decrease in each item was cal- 
culated and shown graphically. Three separate sheets were 
decide upon, one for shops, one for cars and the third for locomo- 
tives. Not more that three items are grouped under one set of 
lines, though there may be several such groups on the one sheet 
or chart. On the sheet for the shops is shown the total locomo- 
tive mileage, the total car mileage, the total material received, 
the total material charged out, the material on hand, the total 
shop labor, excluding engineers’ and firemen’s wages. Under the 
heading of cars is shown the passenger car mileage, the cost of 
passenger car repairs per mile, the cost of passenger car lubrica- 
tion per 1,000 miles, the cost passenger car cleaning per car; the 
total freight car mileage, freight car mileage loaded, freight car 
mileage empty, cost of freight car repairs per mile, and cost of 
freight car lubrication per 1,000 miles. Under the sheet for locomo- 
tives is given the total locomotive mileage, total motive power ex- 
penses including engineers’ and firemen’s wages, the total motive 
power expenses excluding engineers’ and firemen’s wages, the total 
locomotive expenses, total locomotive expense per car mile, total 
loc motive expense per locomotive mile, cost of repairs per 100 
miles including new locomotives, cost of locomotive repairs per 
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rate, of course, refers to the railroads in the State of Massachusetts,— 





100 miles excluding new locomotives, cost of fuel per 100 miles, 
pounds of coal per passenger car mile, pounds of coal per freight 
car mile, cost of lubrication per 100 miles, quarts of oil per 100 
miles, passenger and freight, and cost of stores per 100 miles. 

The records are kept on tracing cloth 224 by 44 inohes, ruled 
like profile paper. These tracings are filed in the drawing room 
and kept up to date by the draftsmanthrough information fur- 
nished him each month, 

In the illustration on page 100 we reproduce a part of the loco- 
motive sheet showing seven of the items mentioned. It is a fac- 
simile as far as the general arrangement is concerned, but the 
values given are fictitious, although approximate, and they refer 
to January, 1894, as a basis. The diagram is ruled with vertical 
lines representing the months, and at each group of items there is 
a heavy horizontal base line with parallel rulings above and 
below it, for each two per cent., those above representing increase 
and those below, decrease. The percentage of increase or de- 
crease for each item is laid off on each monthly line, and the 
points connected with a line of a character designated on the left- 
hand margin. Thus the locomotive mileage which in January, 
1894, was 1,500,000, was 10 per cent. less in February, and 8 per 
cent. more in March of the same year. In December, 1895, it 
was 7 per cent. less, while in the meantime the locomotive ex- 
penses decreased nearly 38 per cent. 

In the same way we are shown in a striking manner the falling 
off in the cost.of repairs, in the cost of stores, and in the locomo- 
tive expenses per car and per locomotive mile. It needs no argu- 
ment to convince any reader that the expenses of the department 
are shown up in a more comprehensive manner by this graphical 
method than can possibly be done by the use of tables of figures, 
however carefully they are prepared. This graphical system is 
worthy of extensive use in mechanical departments, and where 
adopted it might lead to economies, the need for which is not at 
present realized. In our example the falling off in expenses is of 
course to be largely attributed to the temporary retrenchment 
which that road in common with others has had to practice in 
the last two years. 








CONTRIBUTIONS TO PRACTICAL RAILROAD INFOR- 
MATION. 


Chemistry Applied to Railroads.—Second Series.—Chemical 
Methods. 


XVIII.—Method of Determining the Fineness of Grinding of 
Freight Car and Passenger Car Color. 








BY C, B. DUDLEY, CHEMIST, AND F. N. PEASE, ASSISTANT CHEMIST, 
OF THE PENNSYLVANIA RAILROAD. 


EXPLANATORY. 

In the purchase of paints there is always a question in the mind 
of the consumer as to the fineness of the grinding. And since it 
is well known that not only the satisfactory working of the paint 
under the brush, and the appearance of the surface when the 
painting is finished, but also the durability of the work is affected 
by the fineness to which the paint has been ground, it is obvious 
that the grinding of paint is an important matter. Moreover, as 
paints are ordinarily ground, from 10 to 20 per cent. of the price 
of the paint is for the grinding, and as it would be easy by insist 
ing on much finer grinding to increase the cost 20 to 30 per cent., 
it is clear that the financial side of puint grinding is not its least 
important phase. Several methods of determining the fineness of 
grinding have been proposed. One of these is to put a little of 
the paint on one thumb nail and rub it with the other. If there 
is no scratching or gritty feeling the paint is supposed to be 
finely enough ground. Experience shows, however, that both the 
nature of the pigment, and the nature of the menstruum used 
along with the pigment, as well as the individual characteristics 
of the operator, all affect this test, so that its indications cannot 
be regarded assufliciently reliable to be of much value. Another 
test is to mix with the paint quantities of some liquid 
which dissolves the menstruum completely, and does not dissolve 
the pigment, and then see if the whole mass, pigment and liquid to- 
gether, will run through a sieve which has been decided on asthe 
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standard of fineness. For example, if 100-mesh or 150-mesh sieve 

~ has been decided on as the standard of fineness, it is obvious that 
if part of the pigment is left on the sieve, the paint was not finely 
enough ground. Still another test of similar nature is to sepa- 
rate some of the pigment from the menstruum and examine the 
dried pigment under the microscope, measuring the size of the 
particles if desired. It is obvious that both these tests simply tell 
something in regard to the fineness of the pigment. They do not 
give any information as to how well the pigment is mixed with 
the menstruum, which is one of the important elements in the 
grinding of paint. Indeed, experience shows that with either of 
these tests it would be quite possible to pass paint as well ground 
which had never been in a mill at all, it having been simply 
mixed in a ‘‘chaser.” Moreover, it is very difficult to get a sieve 
which even approximates in mesh the fineness desired in well- 
ground paints. Also in the miscroscope test there is very great 
difficulty in being sure that aggregations of particles are 
not being measured instead of the particles themselves, In 
view of these difficulties, it is clear that there is need for 
some test which shall be definite and positive, which shall give 
results always alike, which shall be unaffected by the individuality 
of the operator, and which shall tell what it is essential to know, 
viz: (1) That the particles of the pigment are themselves suffi- 
ciently fine, and (2) that they are properly mixed with the men- 
struum. It is believed that the test which is described below ac- 
complishes these results im a satisfactory manner. The test is 
desciived as applying to paints purchased in the paste form only. 
It is thought, however, that the principles involved in the test 
being made clear, modifications of the method can readily be 
made which will make it applicable to all kinds of paints, with 
the possible exception of those in which the proportions of pig- 
ment to liquid are outside the limits of the test. 


OPERATION. 


Weigh into a small porcelain dish in the case of freight-car 
color two (2) grammes of the paste, and add one (1) gramme of 
pure raw linseed oil, and in the case of passenger-car color five 
(5) grammes of the paste, and add three (3) grammes of pure raw 
linseed oil. Stir with a glass rod having a rounded end, until the 
material is a homogeneous mass, Have ready the cooling cham- 
ber and the strips of glass described below, which have been 
brought to a temperature of 70 degrees Fahrenheit by passing 
warm or cool water through the cooling chamber. Place the dish 
containing the material to be tested in the cooling chamber, and 
allow it to stand half an hour. Then stir thoroughly again and 
with the glass rod place a few drops of the material on one end of 
one or more of the strips of glass, place the glass vertically in the 
cooling chamber, with the end containing the spot of paint upper- 
most. Replace the cover and allow it to stand for half an hour. 
The material runs down the glass in a narrow stream, At the 
end of the time remove the cover, and examine the strips of 
glass, best by holding them between the eye and the light. If 
the liquid has not separated from the pigment for an inch down 
from tke top of the test, that is, if the stream of paint is smooth, 
continuous and completely opaque for this distance, the paste 
is sufficiently fine ground. On theother hand, if the liquid has 
separated from the pigment, leaving little patches and ridges of 
pigment, and apparent rivulets down which the liquid has 
passed, leaving more or less pigment behind, the stream of paint 
being more or less rough and irregular on its surface, and more 
or jess transparent, the paint is not sufficiently well ground, 


APPARATUS AND REAGENTS. 


“Any convenient porcelain dish will do for the mixing of the 
paste and oil. One 24inches in diamcter across the top and 1 
inch deep does nicely. 

The cooling chamber may perhaps best be described as one 
metallic box inside another one, the spaces between the two 
being filled with water of the proper temperature, and the inside 
box being fitted with a cover. In order to make the construction 
clear, let us describe as follows : Make a completely closed box of 
sheet copper 10 inches squure and 8 inches high. In the top cut 
a hole 6 inches square. Into this hole slip another sheet-copper 


box, 6 inches square and 6 inches deep, but without a top. Make 
all joints tight. Fit the 6-inch box with a removable cover. Make 
twe holes, half an inch in diameter, in the top of the larger box 
to serve as inlet and outlet for the cooling water, and into one of 
which a thermometer may be placed to take the temperature of 
the water. It will be seen that we thus have the inside box as a 
cooling chamber, surrounded on five sides by a layer of water 
approximately 2 inches thick. The cover being placed on the 
smaller box, it is evident that the space inside the smaller box, or 
any articles placed in it, will, after a proper time, become very 
closely the temperature of the layer of water. If now this is 
adjusted to 68 or 69 degrees Fahrenheit, the temperature of the 
chamber will be very near to 70 degrees Fahrenheit, the desired 
temperature, if, as is customary, the apparatus is used in a room 
or laboratory which is kept from 70 to 80 degrees Fahrenheit. 

The strips of glass used are about an inch wide and 4 inches 
long. They should be dry and before use should be brought to 
the same temperature as the cooling chamber, by standing them 
vertically around the sides of the chamber for at least half an 
hour. 

The linseed oil to be mixed with the paste should be pure raw 
oil, and should not be allowed to get old. 


CALCULATIONS. 
The results of this method being simple observations, no calcu- 
lations are required. 


NOTES AND PRECAUTIONS, 


It is evident that this method depends for its success on the 
fact that a moderately viscous liquid like linseed oil does not 
separate from particles of solid matter, under certain conditions. 
The principal conditions which have been found to affect the test 
are as follows: Ist, the temperature; 2d, the proportions of pig- 
ment and liquid; 3d, the nature of the liquid; 4th, the nature of 
the pigment; 5th, the completeness with which pigment and 
liquid are mixed, and 6th, the fineness of the pigment. It is not 
claimed that no other conditions affect the test, but these are 
believed to be the principal ones, 

It is obvious that by increasing or diminishing the temperature 
at which the test is made, the viscosity of the liquid is increased 
or diminished, with consequent increase or decrease in its ability 
to leave the pigment. The higher the temperature, the more 
limpid the liquid, and the less its likelihood of staying with the 
pigment. 

The proportions of pigment and liquid have a very important 
influence on the test. Indeed it is this variable which is 
generally used in applying the test to various kinds of paints. 
The proportions given under ‘‘ Operation,” as applying to 
freight-car color, are different, it will be observed, from those 
applying to passenger-car color. These proportions are determined 
by experiment, and may be different for every kind of paint, 
depending on the nature of the pigment, the nature of the men- 
struum in which the pigment is ground, the temperature at which 
the test was made, how completely the pigment and liquid are 
mixed, and especially the fineness desired. The standard freight- 
car color of the Pennsylvania Railroad Company is a mixture of 
about 75 per cent. pigment, with 25 per cent. of pure raw linseed 
oil, both by weight, The pigment isa mixture of about 25 per 
cent. of sesquioxide of iron, with 75 per cent. of inert material, 
partly clay, partly sulphate of calcium, partly silica and partly 
carbonate of lime. With this pigment and this liquid, it will be 
observed that the proportions in the mixture which is sabjected 
to test for fine grinding are one-half pigment and one-half 
liquid by weight. (Two grammes of paste are taken, of which 
14 grammes are pigment, and one-half gramme oil. One 
gramme of oil is added, making. 1} grammes of pigment, 
and 1} grammes of liquid.) The standard passenger-car 
color of the Pennsylvania Railroad Company is a mixture 
of about 75 per cent. pigment, and 25 per cent. liquid 
by weight. The liquid isa mixture ef about 86 per cent. pure 
raw linseed oil, and 64 per cent. of spirits of turpentine, also by 
weight. The pigment contains approximately 80 per cent. ses- 
quioxide of iron, 5 per cent. carbonate of lime, from 5 to 10 per 
cent. of wood or other lake, and a little inert material, With this 
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pigment and this liquid, it will be observed that the proportions 
in the mixture which is submitted to test for fine grinding are 
about 47 per cent. pigment and 53 per cent. liquid by weight. 
(Five grammes of paste are taken, of which 3% grammes are pig- 
ment, and J} grammes are liquid. Three grammes of oil are 
added, making 33 grammes of pigment, and 4} grammes of iiquid.) 
It would be easy, by varying the proportions of pigment and 
liquid either way from the figures given, to increase or diminish 
the severity of the test. A recent attempt to increase the fineness 
of the grinding of the standard freight-car color, so that the pro- 
portions used would be two grammes of paste and two grammes 
of oil, or about 40 per cent. pigment to 60 per cent. liquid, brought 
from the manufacturers the statement that to dothis would com- 
pel them tocharge at least 25 per cent. more per pound forthe ma- 
terial. 

The influence of the nature of the liquid on the test is not dif- 
ficult to understand. Ifa paintis ground in japan or varnish, it 
is clear that the results would be quite different, the test being 
otherwise the same, than if raw oil or oil and turpentine were 
used. The more viscous the liquid, or the more the adhesion be- 
tween pigment and liquid, due to its stickiness, the coarser the 
grinding may be, and still the material stand the test as above 
described. Of course by modifying the conditions, such as in- 
creasing the proportions of liquid er adding to the paste, turpen- 
tine or some other limpid liquid, instead of oil, entirely satis- 
factory results may be obtained, whatever the nature of the 
liquid used in grinding the paint. Moreover, direct experiment 
shows that by adding a single drop of water to material which 
does not quite stand test, and stirring with the glass rod until 
the water is uniformly mixed, the material will stand test. The 
addition of the water apparently converts the oil into an emul- 
sion, which remains with the pigment better than the oil alone. 
Furthermore, if the oil added to the paste is old, and has become 
in consequence what the painters call ‘‘fatty,” shipments will 
not stand test which are satisfactory when fresh raw oil is used. 
Apparently the old or fatty oil being-changed or different in its 
nature from fresh oil does not adhere to the pigment as well as 
the fresher oil. Whatever the explanation, the fact remains. 

It seems evident that the nature of the pigment, especially its 
specific gravity, its mechanical condition, whether compact or 
flocculent, and especially whether the liquid used wets or adheres 
to it, or is repelled by it, have an important influence on the test. 
The exact influence of each of these variables has not yet been 
worked out. 

The influence of the mixing of pigment and liquid on the test 
may be made quite evident by separating and drying some pig- 
ment froma sample of paste which stands test all right, and 
then mixing some of this pigment with the proper amount of oil, 
and stirring with a glass rod, and finally submitting some of the 
material to the test again. It will be found that no amount of 
stirring, notwithstanding the pigment is so fine that it has once 
stood test, will ever bring the material iato the same condition 
that it was left by the mill before it was first submitted to test. 
It seems almost impossible to break up all the aggregations of 
particles of pigment, and mix them uniformly with oil or liquid 
by any other means than the mill or its equivalent. 

Perhaps the best illustration of the effect of the fineness of the 
pigment on the test may be obtained by testing any sample of 
paste for fine grinding, and then passing it through a mill again, 
testing it again, and soon, taking care to tighten the mill each 

time before regrinding the paint. It will be found that each 
grinding, if it is proporly managed, makes the material stand a 
Severer test, asshown by the fact that continually more and 
more oil may be mixed with the paste and still the sample stand 
test. 

It is obvious that this test gives no absolute standard of fine 
grinding, and that different paints made from different pigments 
and liquids cannot necessarily be compared with each other by 
means of it. The query may arise as to when a paint can be said 
to be ground finely enough. The answer is that this is a question 
of the uses to which the paint is to be applied, and of money. For 
freight-car work, or for the outside of buildings, it would prob- 

ably be poor policy to grind paints as finely as for passenger-car 





work, or for the insides of rooms or carriage work or artists’ work. 
On the other hand, there is no doubt but that, for most paints at 
least, the finer they are ground the more surface they will cover, 
the more durable they will be, and the more economically and 
successfully they will be used in the shop, giving at the same time 
a better job. But, as already stated, the grinding of paint is an 
expensive process, and, therefore, in each case, how fine the paint 
shal] be ground, must be decided by the conditions. 

It may be thought that the stirring with a glass rod to mix the 
added oil with the paste will have an influence on the test. Ex- 
perience indicates, however, that the influence of stirring, if any, 
is so slight that its effect can be ignored. 

The direction not to use old or fatty oil has already been com- 
mented upon, and the influence of this explained. The effect of 
water mixed with the paste has also been mentioned. It should 
also be stated that if a little alkali, caustic or carbonate of soda, 
or potash, or wood ashes, or caustic lime is added to the paint 
during grinding, it will stand test with a good deal coarser 
grinding than if none of these substances are present. In all 
critical cases it is essential to prove the absence of these materials 
before being satisfied that the paint is ground sufficiently fine. 

Tests may be desired of paints which contain such large pro- 
portions of liquid, and such small proportions of pigment, or in 
which the liquid is so limpid, that however finely the paint may 
have been ground, the liquid will separate from the pigment 
when tested. It is obvious that this method does not apply to 
such paints as these. It is also evident from what has preceded 
that the same standard of fine grinding does not apply to all 
paints, but rather that each kind of paint has its own standard, 
which, standard is determined by experience and the conditions 
of its use. 








CONSTRUCTION AND MAINTENANCE OF RAILWAY 
CAR EQUIPMENT.—VI. 


BY OSCAR ANTZ. 
(Continued from Page 75.) 
DRAFT GEAR—CONTINUED. 


There seems to be a tendency with many car builders at the 
present time to use metal instead of wood in the construction of 
certain parts of cars, where it can be done to advantage, where, 
for instance, the parts can be made stronger, lighter, cheaper or 
less difficult to apply in metal, or where the wood is more than 
usually subject to decay. No general attempt has yet been made 
to substitute metal for wood for draft timbers, although in some 
individual cases of special cars built almost entirely of metal the 
draft timbers are also of the same material. 

A step in this direction has, however, been recently made in 
the introduction of a device in which ‘“ draft arms,” made of 
malleable iron, are substituted for the draft timbers, the drawbar 
stops and other attachments being made part of the same casting. 
Figs. 31 and 32 show this arrangement as applied toacar; AA 
are the malleable iron draft arms, which are made in pairs, and 
each is fastened directly to the sills and face block by four 1-inch 
bolts, having heads resting in socket castings let into the floor. 
These draft arms have flanges cast in them at B B, against which 
the followers C C rest, forming a front drawbar stop. At the 
rear end of tbe draft arms are fastened the back drawbar stops, 
D D, which are held each by one of the bolts through the center 
sills, and transversely by two bolts passing through both back 
stops and both draft arms, the back stop acting as distance pieces. 
Into these back stops are fitted wooden subsills, EZ E, bolted to 
bottom of center sills and extending, if possible, back to the cross- 
tie timbers ; similar blocks may be fitted between the latter tim- 
bers, forming practically a continuous draft timber from end to 
end of car, to take butting strains. To take pulling strains, 


flanges are provided on the outside of the draft arms for the 
reception of the nuts of the draft rods, F F', which extend to and 
through the crosstie timbers, with nuts on the back of these. 
Similar rods tie together the cross-tie timbers. , 

Drawbar guides, G G, are provided on the bottom of the draft 


104 


AMERICAN ENGINEER, CAR BUILDER 











arms, the upper guide being formed by the casting itself. The 


front end of the draft arms is provided with a shoulder, which 
rests against the projecting portion of the face block, H H. Lugs, 
I I, cast on the inside faces of the arms, form guides for the front 
end of the drawbar. A carry iron, J.J, of the usual shape is provided 
under the face block, and just back of it, under the end sill, is 
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Fig. 


located an additional tie strap, K K, both carry iron and tie strap 
being let into recesses in the bottom of the arm. 

The draft arms shown in the drawings is proportioned for fol- 
lower plates to take two springs side by side, but of course they 
can be made for the standard length of follower plate just as well. 


DRAWBARS. 


The one part of the draft rigging of cars, which has undoubt- 
edly received the most attention, is the coupler or drawbar. The 
freight couplers in this country, while varying greatly in detail, 
yet combine in nearly all of them, the general principles of sim- 
plicity, ease and rapidity of operation, and in this respect differ 
so much from many styles in use in other countries, that a pass 
ing remark about these will not be out of place. The general 
idea of most of these foreign couplers is that of a link on one car, 
passed over a hook on the other and combined often with a more- 
or less elaborately arranged system of screws, levers and springs, 
by means of which the cars are drawn closely together when 
coupled; the time and care necessary to couple cars with these 
contrivances seem entirely out of place to American ideas, 

In the early days of railroading this hook and link found its 
way into American equipment and is still found as the so-called 
‘“‘three link” coupling on some of the four-wheeled coal cars in 
use on a few of the roads in the Middle States,’but is being retired 
with this class of cars. 

‘The distinctive American coupler of the earlier days is the link- 
and-pin coupler, in which the drawbars are made with pockets 
for the reception of a link connecting the two bars, which is 
secured in each bar by a pin passing through each end cf the link 
and through holes in the bar; this coupler is now considered ob- 
solete and no sketch of ic is, therefore, given. Link-and-pin draw- 
bars have been made of cast, wrought and malleable iron, each 
metal requiring some shape peculiar to itself. Connection to the 
draft gear was made at first by means of the spindle or tail pin, 
but was eventually superseded on many roads by the spring 
pocket or yoke, or some continuous attachment. In coupling 
cars with the link and pin, the link must be secured in one draw- 
head and held up and entered into the other drawhead when 


switchman, who has to step between the cars to make a coup- 
ling. To avoid this danger, a great many devices have been got- 
ten up in connection with this style of drawbar, from a simple 
rod or stick in the hands of the trainmen, to more elaborate ones 
combining a mechanism to hold up the link with another to drop 
the pin, but none of these devices have stood the test of severe 
service on the road, although some of them seemed to possess at 
least some good points. 

Other inventions were introduced doing away entirely with the 
link and pin and substituting lugs or similar contrivances pro- 
jecting from the drawbar which interlocked with each other, and 
eventually the design, which is now considered a standard in this 
country was devised. It is the policy of the M. C. B. Associa- 
tion not to recommend any article of a particular manufacture, 
and no particular coupler is therefore prescribed as a standard, 
The outlines, however, of the parts in contact when coupled, as 
well as the sizes and distances of certain other parts are given. 
which should be followed within certain limits, irrespective of 
details of the coupling mechanism. 

In Figs. 33 and 84 are shown the parts of the coupler which 
have been adopted as standard. X X is the contour line, which 
is composed of straight lines and arcs of circles, and only the 
parts in heavy lines are prescribed, the parts of the head 
back of this being left to the discretion of the designer, as 
they are not essential to the proper working of the coupler. Var- 
iations of ¥, and ,; inch at different points are allowed on each 
side of this contour line, and gages have been devised, giving the 
limits which must not be exceeded, by means of which couplers 
and knuckles can be rapidly and accurately tested. The drawbar 
is 30 inches long from centre line of contact to the end. It is five 
inches square just back of the head, at A A, and has a,horn, B B, 
projecting above the head, 8% inches from centre line of contact; 
at the rear end are provided rectangular lugs, C C, 5} inches long, 
4 inches wide and 6} inches over the horizontal surfaces, to take a 
pocket strap. Two 1,,-inch holes are provided, located as shown, 
for bolting or riveting the strap to the bar by means of 14-inch 


h 

Rhett 

K 5 O%g — 
~ x] 











Ro, 
















































































Fig. 35 














AND RAILROAD JOURNAL. 





105 








the cars come together, and the pin must be drop- 
ped at the same time, before the impact separates 
the cars again. This performance requires more or less 
bolts or rivets. A hole 24 inches in diameter and 1% inches long 
is provided for a 2-inch tail pin, the drawbar being cored out 
with a 34-inch hole, both the hole and the head of the pin resting 
in it being flattened on the bottom to keep the pin from turning. 
When the drawbar is used in connection with the continuous ar- 
rangement illustrated in the last article, the rear end shown in 
Figs. 35 and 36 is used, a horizontal slot for a 1 by 5-inch key 
being cast in it. 

The number of different makes of couplers which conform to 
the M. B. C. standards is increasing constantly, and it would be 
out of the question to say that this or that one is the best ; natu- 
rally the first ones in the market have been adopted by a number 
of roads, and are being applied to a great extent, but as compe- 
tition has lowered the price, the newer ones are coming in for 
some share of the patronage. Elaborate tests have been made 
and specifications drawn up from time to time, to which draw- 
bars should conform, but as yet no standards for strength or for 
the dimensions cf other points, excepting those mentioned, have 
been adopted. The question as to the best material for drawbars 
is still an open one, but malleable iron and steel are at present 
considered as really the only metals which should be used, and 
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each has its numerous friends; the tendency seems to be that 
drawbars will hereafter be made usually of malleable iron, and 
the knuckles will be steel castings, which is the practice of many 
makers at present. The other parts of the coupler are of minor 
importance and the material in them is generally governed by 
local conditions in design or manufacture. 

Although all the various drawbars differ in the details, they 
agree in general principles in the more essential parts, and these 
are shown in Figs. 87 and 88. The drawbar consists of the head, 
A A, and the shank BB. C Cis the side wall ofthe head, D D the 
front face, EF E the guard arm, M Mthe horn. Upper and lower 
lugs, F F and GG are provided, between which the knuckle, H H 
swings around the knuckle pin, I J. The knuckle has upper and 
lower lugs, JJ and K K, leaving aslot which is used, when neces- 
Sary to receive a link which is held bya coupling pin in“ the’ pin 


hole, LL. The knuckle terminates in the tongue, N N, which en- 
gages with the lock, O O; the latter is raised and lowered by a 
chain, P P, attached to the uncoupling shaft, Q Q, fastened to the 
end sill or end of car by brackets, R Rand SS. 

The principal difference in the various makes of couplers exists 
in the knuckle and locking arrangement. Many do not confine 
themselves to the simple lock, but introduce cams and springs. 
Knuckles are often arranged to open automatically when the lock 
is moved, some by means of a spring and some by means of 
gravity, inclined planes being introduced on the bottom of the 
knuckle and its bearing point on the head. The lock is usually 
held in place by gravity alone, and the use of springs for this 
purpose should be condemned. 

Some couplers have been introduced which meet all the re- 
quirements of the law, in that they ‘“‘couple automaticly by im- 
pact” with each other, but which are not at all likethe standard of 
the M. C. B. Association, and will not couple with this class of 
coupler without the use of a link and pin, These couplers are no 
improvement in their most essential part over the old style of 
drawhead and are mentioned here only as being a good thing to 
avoid. 

In order to be able to couple and uncouple cars without stepping 
between them the uncoupling red is extended to the side of the 
car as shown in Fig. 38. This rod is usually made of 1-inch round 
iron with an arm bent on it at the centre of the car extending 
over the coupler to which is attached the chain leading to the 
lock; the outer end is bent in the form of a crank handle, which 
when not in use hangs down on the face of end sill or end of ear. 
To release the lock the handle is raised, and if dropped again, the 
lock will return to its former position; if the knuckle is open and 
is suddenly thrown back it will raise the lock, which then drops 
in front of the tongue and holds it in the closed position, until 
again released. The uncoupling shaft is now usually placed on 
the left side of the end of the car, the observer standing on the 
ground facing the end under consideration. 

In the switching of cars it is sometimes desirable that the 
coupler of two adjacent cars be so arranged that they will not 
couple in case the cars should be moved closely together. This 
is attained by holding the uncoupling shaft in a position in which 
it will keep the lock out of action, the usual methods being to 
provide lugs or slots on one of the brackets in which the shaft 
works, which will keep the shaft in the desired position if lifted 
slightly or moved a short distance in the line of its axis. 

One of the principal sources of trouble which developed with 
the introduction of the M. C. B. coupler was that on account of 
its size it formed quite a serious obstruction if by accident it was 
pulled out of the car and dropped on the track, and quite a num- 
ber of wrecks have been caused in this way by the breaking of a 
tail pin or key. The substitution of the spring pocket for the 
tail pin on many roads has done away with the primary source 
of this difficulty, but on cars which still have the spindle other 
means must be introduced. It has been suggested that the claim 
of the unlocking device be made of such a length that should the 
coupler be pulled out an unusual amount it will raise the lock 
and thereby release the coupler from its adjacent one, preventing 
its being pulled out completely. An objection is raised to this 
plan in that the coupler is liable to be released when subjected 
to a sudden pull, even when there is no defect in the pin. 

A device for holding up a coupler after it has been pulled out 
has been introduced in several modifications, the general prin- 
ciple being the fastening of a Z-shaped casting or forging to each 
coupler, just over or under the knuckle of the engaging coupler, 
on which the coupler which is pulled out will hang suspended. 

Another means of preventing accidents by trains parting, 
either by drawbars uncoupling or pulling out, is that of safety 
chains, and the M. C. B. Association has considered these im- 
portant enough to recommend a standard practice to be pursued 
in applying them. Safety chains on freight cars are, however, 
so little used, that it really seems like adopting the foreign hook- 
and-link coupliag in addition to our own, which in itself should 
be sufficient, and the subject will not be further touched upon 
here, 

(To be continued.) 
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OUR NEW FORM, 


At the time that the American Engineer and Railroad Jour- 
nal was consolidated with the National Car and Locomotive 
Builder, owing to existing contracts for advertising, it was im- 
possible to adopt the preferable size and form of the first named 
paper for the new publication. Since then negotiations with 
advertisers have made it practicable to change the size of page 
and general make-up of the paper to that which is presented to 
our readers in this number. It is hoped that it will commend 
itself to them, and it is the intention of its ownerand editors 
in making the change to improve not only its form, but also the 
matter which it will contain, and it will be their aim to make its 
contents more interesting and valuable hereafter than they have 
ever been during any portion of the past sixty-four years of its 


existence. 








The problem of the application of electricity to steam roads, 
as it now confronts managers of the latter interests, is 
neatly stated by the Massachusetts Railroad Commission, and 
will repay a careful reading. The question is one of economy. 
The mechanical and electrical questions have already been solved 
or are capable of solution without going too far into the field of 
the experimental. If a road can employ electricity in certain 
localities and thereby serve the public better, without loss to it- 
self, it most certainly is justified in naaking the change, but if it 
adopts electricity in the hope of crushing the competition of sub- 
urban or inter-urban street-car lines and wresting from them a 
traffic which is naturally theirs, even if it has heretofore been 
conducted by the steam road, the move is one of doubtful wisdom. 
The steam roads need not fear outside competition for long-dis- 
tance traffic, and if electricity ultimately becomes more economi- 
cal than steam for the transportation of heavy trains over long 
distances, it will be adopted without the pressure of competition. 








The paper on the effect of long pipe connections on indicator 
diagrams. published elsewhere in this issue, is worthy of more than 
p%ssing notice. In it Professor Goss shows conclusively that the 
effect upon the area of the card is much greater than is usually 
supposed, and that for all ordinary work it causes the card to 
show a greater mean effective pressare than actually exists in the 
cylinder. It is probable that most of the indicator work in 
marine ard stationary engine practice has not contained appre- 
ciable errors, because the connections have usually been quite short, 
but in locomotive practice few cards have been taken where the 
pipes were less than about three feet in length. Such cards may, 
therefore, be considered as too inaccurate to serve as the basis of 
very important deductions, though they may suffice for ordinary 
work. It would appear that what is now wanted is an indicator rig 
that can be applied to locomotives in which the pipe connections 
will be short enough to practically eliminate these errors. This is 
not easy, for large modern locomotives have so little clearance over 
the cylinder casings that a rig occupying any great space ou side 
of the steam chest casings is in danger of being stripped off while 
the engine is running, and such a location of the indicator adds 
greatly to the danger to the operator. It is interesting to note 
that if the areas of cards taken at high speed are ten or more per 
cent. in excess of the aetual mean effective pressure in the cyl- 
inders, train resistances, which already appear to be surprisingly 
low under such conditions, must be scaled down still further, thus 
making commonly accepted rules appear more inaccurate than 
ever. 








PUMPS V8, COMPRESSORS FOR SHOP USE. 


We had thought that everybody was convinced of the 
fact that air for shop use cannot be economically compressed 
in air-brake pumps, but if the May meeting of the Central 
Railroad Club is correctly reported in the Buffalo papers (and 
these reports are usually official), a committee submitted a report 
on air-brake testing plants in which they advocated the use of 
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pumps instead of compressors on the score of economy, and in the 
discussion that followed, Mr. Higgins, of the Lehigh Valley. and 
Mr. McKenzie, of‘the Nickel Plate, were theonly dissenting parties. 
Unfortunately for the committee, if their opinions are correctly 
quoted, it can easily be proven that it is economy to replace even 
a single pump with a compressor, and, in testing plants adjacent 
to shops where air can be used for other purposes also, thus re- 
quiring the capacity of several pumps, their use instead of com- 
pressors is extremely wasteful. 

Comparisons between large steam-air compressors and pumps 
have been made in the past,but we are not aware that any attempt 
has been made to show therelative economy of pumps and small 
steam or belt compressors. For that reason it may be well to enquire 
into the matter. Two years ago the writer made some tests of 
8-inch brake pumps in which it was found that for every pound of 
steam passing through the pumps there was on the average about 
2.25 cubic feet of free air compressed to 70 pounds pressure. For 
every 1,000 cubic feet of air compressed there is therefore required 
445 pounds of water, and if the evaporation of the boiler supply- 
ing the steam is taken at 8, the coal required is 55.6 pounds. The 
capacity of one 8-inch pump with 80 pounds of steam is 
about 1,000 cubic feet per hour, and if we assumed that the pump 
ran the equivalent of 10 hours per day for 300 days in a year the 
annual coal consumption is 55.6 x 10 x 300, or 88 tons. As it is 
seldom that a single pump is of sufficient capacity for a yard or 
shop and as even the smallest belt compressors are usually of the 
capacity of two such pumps, we will first make a comparison on 
the basis of 2,000 cubic feet of free air compressed per hour, re- 
quiring two pumps consuming 166 tons of coal per year. It 
might here be remarked that as the speed of pumps vary con- 
siderably with slight differences of pressure, it may reasonably be 
urged that one pump might be made to do this work if higher 
steam-pressure were used; but if this is done the coal consumption 
is not altered materially, nearly the same amount of steam 
passing through one pump instead of twe. 

In considering compressors of small capacity those driven by 
belts must not be overlooked. We find by investigation that in this 
type about 2.8 horse power is required at the belt for each 1,000 
cubic feet of air compressed per hour. If the shop engine con- 
sumes 34 pounds of coal per horse power per hour and the loss in 
transmission by shafting, belts, etc., is 40 per cent., the coal per 
horse power at the compressor becomes 3.5 + .6 = 5.8 pounds, 
and for compressing 2,000 cubic feet of air it is 2.8 x 2 x 5.8 = 
32.4 pounds. For a year of the same number of hours as before, 
the consumption is 32.4 xX 10 x 300 = 48} tons. 

In a steam compressor the horse-power per 1,000 cubic feet of 
air compressed, including the internal friction of the engine, we 
will take as 3.2, though it will vary somewhat with the construc- 
tion of the compressor. In.one having only 2,000 cubic feet capacity 
‘ per hour a horse power cannot be expected on less than 44 pounds 
of coal with the evaporation we have assumed, and it might 
easily be more. Taking it at that figure the annual consumption 
would be 3.2 X 2 x 4.5 xX 10 x 300 = 48 tons. 

Now a belt compressor of 2000 cubic feet capacity per hour 
and provided with an automatic regulator or governor can be 
bought for from $200 to $250, and a steam compressor of that 
capacity will cost in the neighborhood of $350. Two brake 
pumps, even if they are not new, will represent an investment of 
from $100 to $200 according to their age. The comparison be- 
tween the two types of compre:sors and the pumps might be 
summarized in tabular form thus: 






































Cost of 
Value of wacom 7 fuel per | Saving | se 
invest- \tons per | 22num per linet ate 
ment. annum. age annum. | rer cent. 
y | 
Two second-hand pumps. $100 166 tons.) $166 50 |.......... RO MERE 
One belt compressor ...... 225 48% “ 48.50 | $117 | $1,958 
One steam compressor..... 350 es Oe 43 123 2,050 
From the columns showing the annual saving and the same 
Capitalized at 6 per cent., it will be seenthat if the air-brake 


pumps were to be had for nothing it would still pay to buy the 


compressors if they cost less than $2,000. Perhapsa more strik- 
ing way to view it is that if a road were offered two pumps and a 
bonus of $1,500 with them, their use to be confined to pumping 
air for shop use, it would be wise to refuse the offer and to pur- 
chase a compressor at market prices. If only one pump were 
needed it would still pay to buy a compressor of the size men- 
tioned above, and the saving per year in fuel would stiil be more 
than $50. 

We think the above figures are fair and notin the least exag- 
gerated. If any one is disposed toquibble over some of the items, 
let him consider what the comparison would become according to 
his own figures if coal were at the same time taken at, say, $2.00 
per ton, a price which many pay for it. 

The figures seem to prove conclusively that though the air-brake 
pump is admirably adapted for the service which it was designed 
and is almost beyond criticism when ou an engine, it is in the 
wrong place when compressing air for shop uses. If managers, 
purchasing agents, and others who wield the blue pencils that 
occasionally disfigure requisitions, could be made to realize these 
facts there would b2 more compressors purchased, for many offi- 
cials in the mechanical departments who know the wastefulness 
of pumps cannot induce their managements to purchase com- 
pressors. 

Before closing we might make a brief comparison between a 
compressor, with a capacity of about 18,000 cubic feet of free 
air per hour (a favorite size with some roads) and pumps of 
the same capacity. On the same basis as the previous com- 
parisons, but assuming that the compressor can furnish a horse 
power on four pounds of coal, the annual fuel bill for the com- 
pressor would be $346 and of the pumps $1,500. This is not an 
ideal case, for we know of one company that had ten air pumps 
in its shops and now has in their place one large duplex com- 
pressor. The latter almost pays for itself in one year, with coal 
at only $1 per ton. 








‘OAR WHEELS. 





The notes on the Altoona shops, which will be found in another 
page, contain en account of some thermal tests and failures of 
cast-iron car wheels under the tests to which they were subjected, 
which probably add another cause of anxiety to the many which 
now haunt the minds of railroad men during their waking and 
probably sometimes their sleeping hours. It will also supply 
another argument to the makers and vendors of steel-tired wheels 
in favor of their wares, of which they will, doubtless, not be slow 
to avail themse]ves. In view of the experiments referred to, it may 
be said, interrogatively, that if a cast-iron wheel is cracked ina 
few seconds by contact with molten cast iron, how long will such 
wheels stand the application of brakes while descending a grade? 
It is true that cast-iron wheels are used less and less each year 
under passenger cars, and the Pennsylvania Railroad is one of the 
few great lines which still retains them in that branch of their 
traffic; but the company makes its own wheels, and, as was shown 
in the tests, those they make were not broken by the application 
of heat in the manner described. The danger to passenger trains 
is, however, not eliminated by coafining the use of wheels which 
may be unsafe to freight trains alone. On all double-track roads 
there is always the possibility of terrible accidents if a wheel is 
broken under a freight train on a track adjoining another on 
which passenger trains run. 

In view of this danger, it would be interesting to know whether 
the application of brakes, with the maximum pressure, when the 
wheels are revolving at their greatest speed, will have the same 
effect as the contact of melted cast iron had in the tests discovered. 
If so the inference cannot be escaped that wheels which will not 
stand such a test are dangerous. : 

Of course the steel-tired advocates will be prepared to show a 
ready way out of the difficulty, which will be the substitution of 
steel-tired wheels for those made of cast iron alone. But 


there are persons very competent to form an opinion on the sub- 
ject, who contend that there are as many failures relatively of 
steel-tired wheels, as there are of those which are properly made 
of cast iron, : 
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The figures contained in the last annual report of the British 
Board of Trade covering the year 1895 will have some bearing on 
this subject. For that year 454 failures of tires are reported in the 
United Kingdom. Of these it is said: 

Twenty-one were engine tires, 8 were tender tires, 3 were coach 
tires, 17 were van tires and 405 were wagon tires; of the wagons, 
309 belonged to owners other than railway companies; 268 tires 
were made of iron and 186 of steel; 12 of the tires were fastened to 
the wheel by Gibson’s patent method; 11 by Mansell’s patent 
method, 3 of which left their wheels when they failed; 3 by Beattie’s 
patent method, 2 of which left their wheels when they failed; 91 by 
other methods, 50 of which left their wheels when they failed: 48 
tires broke at the rivet holes, 1 in the weld, 154 in the solid, and 
251 split longitudinally or bulged. 

From these data it will be seen that the danger of breakage is 
not entirely removed by the adoption of steel-tired wheels, even 
when fastened with retaining rings; neither is it probable that 
steel-tired wheels will be generally substituted under our freight 
cars in the immediate future. It seems more likely—and it would 
appear to be a wise precaution—that railroad companies should 
specify that the wheels they use or buy should stand some such 
thermal test as has been described. The test has the advantage 
that if a wheel stands it it is not made useless thereby. It is not 
unreasonable, therefore, to expect that some railroad companies 
may require that several wheels in each 100 they receive shall be 
subjected to thermal tests, as well as to others which have hereto- 
fore been used. That it is possible to make wheels of the ordinary 
pattern—that is, with two curved plates next the hub and one in- 
side of the rim and joined to the two inner ones, and with curved 
ribs or brackets in the back—which will stand the test was 
abundantly shown by the Altoona experiments. But, as is also 
pointed out in the notes, the experiments show clearly that all 
wheels are subjected to enormous strains when the rims or treads 
are heated. Probably the wheels which do not break when so 
tested are subjected to just as great strains, or at least deforma- 
tions, as those are which fail, the only difference being that the 
material in some of them was capable of resisting such strains, 
whereas that in others was not, 

In the design of the kind of wheels which were tested, the 
plates and the ribs are all made corrugated or curved, under a 
general impression that such forms will permit a slight amount 
of movement or deformation without rupture. That such forms 
are inefficacious in neutralizing the effects of expansion of the 
rims is indicated by the fracture of the wheels. In other words, 
those forms do not do what they were intended and were de- 
signed for. But is it not possible that some form could be de- 
signed which would permit the rims of wheels to be heated and 
expanded without causing a fracture? It is not easy to under- 
stand the nature of the strains which are produced in a wheel by 
heating ite tread, nor how they cause it to fracture, transversely 
or radially. Wehave not heard of the experiment being made, 
butit would not be expected that a cast-iron tire would break 
transversely if its tread was heated by pouring melted cast iron 
around it, as was done in the wheel tests. It is proverbially 
dangerous to prophesy when a prophet is not sure of what will 
happen, and not having had the opportunity of making such an 
experiment, all that is asserted here is that we would 
not expect a cast-iron tire to break under such a 
test. Apparently what would occur, would be that 
the expansion would lengthen the ring of metal 
circumferentially and thus cause it to be enlarged in diameter. 
Now if we will imagine the inside of the tire to be tied toa cen- 
tral hub by an infinite number of fine radial wires in a state of 
tension—somewhat as the tire of a bicycle wheel is held—the ex- 
pansion and consequent enlargement of the tire would appar- 
ently have a tendency to rupture the wires or break them by 
stretching. If the wires were strong enough to resist the tension 
caused by the expansion of the tire, then it would appear as 
though it would be subjected to a compressive strain in the direc- 
tion of its circumference. Now, if instead of the wires we will 
imagine the tire cast solid on a central plate, as an ordinary 
wheel is made, then if the rim is heated the plate would be sub- 
jected to such radial strains as our hypothetical wires were as- 
sumed to resist, and it would again seem as though the rim would 

subjected to a circumferential strain of compression. 


Or let it be imagined that a tire is fitted accurately to a cast- 
iron wheel center and is then heated. Obviously the effect will 
be to enlarge the tire diametrically and circumferentially and 
make it loose on its center. If it was cemented to the latter, ap- 
parently the effect of the expansion would be to break the cement 
or cause a circumferential fracture, which is what occurs where 
wheels are subjected to the thermal test described. What is not 
so plain is why the rim is broken transversely by heating it. If 
our wires, the cement between the tire or the center, or the plate 
were elastic, so that they could “give” radially, the strains 
which tend to break wheels circumferentially when their treads 
are heated would be relieved. The object of the corrugations in 
the plates and the curves in the ribs of ordinary wheels is to give 
this required elasticity. That these do not accomplish their pur- 
pose is shown by the tests which are here being commented on. 
What is needed seems to be greater radial elasticity or mobility 
in the plate of the wheel. 

The generation of railroad men who are now playing the last 
act of their careers may remember how cast-iron wheels were 
made forty or fifty years ago. The following sketch, made from 














memory, represents the kind which were made in what were consid- 
ered large numbers by Ross Winans in his foundry in Baltimore. 

As shown by the engraving, they were spoke wheels, the spokes 
being of rectangular section. The three shaded areas, a, a, a, in 
the hub were cored out, so that the hub of the casting was in 
three parts. Obviously this permitted the different parts of the 
wheel to expand and contract radially without straining any of 
them. After the wheel was cast, a steel drift, with a sharp cut- 
ting edge, was driven through the slots a, a, a, to remove the 
roughness of the castings. Wrought-iron plates werethen driven 
in, and rings, p, p, were shrunk on the hub. 

It seems as though a wheel made in that way would not be 
broken if tested in the manner herein described, which suggests the 
inquiry whether a form of wheel could not be designed which 
would have the same freedom to expand and contract that the 
Winans wheels had, and at the same time be without the obvious 
objections, which were inherent in that form of construction. 
It should be said here, that none of the parts of the hub of these 
wheels, excepting the bore, were machined. The shims a, a, a, 
rings p, p, and the bearings were all rough, and it was assumed 
would fit each other by some process of adaptation, which of 
course was very improbable. With modern appliances the open- 
ings a, a, a, could be slotted out, the outside of the hubs and in- 
side of the rings p, p, could be turned with but little expense, 
and thus thoroughly good and reliable work could be done. 

In the manufacture of these wheels Winans had considerable 
difficulty in getting sufficient chill in the throat of the flange, or 
where it joins the tread. To obviate this difficulty, he placed a 
wrought-iron ring made of round iron one-half or five-eighth 
inch diameter, in the mould, as indicated by the blank circles in 
the section. These rings were first filed bright so that the molten 
iron would adhere to them, and then anchored in the mould be- 
fore the casting was made. This method of manufacture was 
employed for some years, but was finally abandoned, we believe 
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for the reason that the castings could not be made entirely sound 
in the vicinity of the rings. 

Of course we are aware that numberless experiments have been 
made on cast-iron wheels, and that the number of forms which 
have been designed, proposed and patented is legion. Still im- 
provement does not seem to be hopeless in this direction, as it is 
certain that the forms of wheel centers now used will not permit 
the parts to expand and contract without subjeeting some of 
them to enormous strains. 

At the Pittsburgh meeting of the American Institute of Mining 
Engineers, Mr. A. E, Outerbridge, Jr., of Philadelphia, read a 
very interesting paper with the title ‘‘ The Mobility of Molecules 
on Cast Iron.” In it he showed—on what seems to be conclusive 
proof—that under the influence of repeated shocks cast iron, in- 
stead of becoming brittle, as is ordinarily supposed, and weak- 
ened, has exactly the opposite effect produced by such treatment, 
and as a result of almost a thousand tests of bars of cast-iron of 
all grades, it was proved that it is materially strengthened 
by subjection to repeated shocks and blows. In view 
of the remarkable revelation which Mr. Outerbridge 
has made, it would be interesting to know whether cast-iron 
wheels which had been in service for a considerable time will 
stand the thermal test and other tests any better than new 
wheels do. It may be that eventually we will be obliged to 
subject such wheels to a sort of Swedish movement cure, or 
process of dynamic annealing, by subjecting them to a great 
number of repeated shocks in order to increase their strength. 
Those of an inventive turn of mind will readily conceive of a 
machine having a number of hammers acting radially, or in an 
axial direction to a wheel which would then be slowly revolved 
while it was subjected to an infinite or a great number of blows, 
to give the particles of the metal “‘ mobility ” and thus strengthen 
it and increase its capacity to resist thermal and other strains. 
In the language of patent specifications, ‘‘ having thus fully 
described our invention, what we claim”—the reader can fill in. 








THE VALUE OF A PATENT. 

Our ‘festeemed contemporary,” Locomotive Engineering, in its 
May issue, makes the following observations: ‘‘A patent has been 
obtained by Mr. M. N. Forney on a combination . . . of 
piston valve and cut-off, operated by a radial motion, which has 
a very close relationship to Joy’s motion. We wish Mr. Forney 
much good luck out of his invention, but if he proposes to give a 
stock company the opportunity to boom the latest thing in valve- 
gear we must respectfully intimate that all our money is tied up.” 

That parties engaged in publishing two papers, one monthly 
and the other weekly should have ‘“‘ all their money tied up,” is 
not a new phenomenon. In placing the stock of the new com- 
pany, which our cotemporary intimates is about to be organized, 
none of it will therefore be assigned to the proprietors of the two 
papers, as other manufacturing enterprises seem to have absorbed 
all their spare cash, and they will thus lose the opportunity 
of ‘‘coming in on the ground floor.” It has not yet been decided 
upon what basis the new patent will be capitalized, but due an- 
nouncement will be made thereof. In the meanwhile we hope 
our cotemporary will not bear the market by detracting from 
the merits of the invention, and thus wrecking the company, 
which has not yet been formed. At present it is impossible to say 
‘‘what there is in it for them,” but if their silence cannot be 
secured in any other way, and as the senior editor of our co- 
temporary has had much secretarial experience, that position— 
without any salary—might be assigned to him as soon as a mil- 
lion of dollars of the stock is disposed of at par. 

It is a curious fact that people without wit are apt to think that 
jokes are vulgar, and it is also true that men without ingenuity 
can seldom appreciate the value of a new and untried invention, 
which reminds us of a little story: Down in Pennsylvania a Dutch 
farmer had a dog which disturbed one of his neighbor’s sheep. 
The neighbor shot the dog ; whereupon suit was brought before a 
country “‘ squire” by the owner to recover damages. When the 
case Came up for.a hearing the squire inquired—no pun intended 


—of the owner, with reference to the value of the dog. ‘** Oh,” 
the man replied, ‘‘ he wasn’t worth adam. All I want is to make 
this man Fritz pay for him.” Now it may be that the patent 
herein referred to is like the Dutchman’s dog, and not worth a 
dam ; but it is our infant, and we feel bound to defend it from 
such aspersions as our cotemporary has gently poured over it, 

In the meanwhile, applicants for stock in the new company may 
address the Consulting Engineer of this paper. 








TOLERANCE OF TOBACCO. 





In the April issue of this paper we published an article which, 
to some extent, was an arraignment of the demerits of tobacco 
or the tobacco habit. Our ‘‘esteemed cotemporary,” the 
Railway Master Mechanic, in an article on the same sub- 
ject in the May number of that publication, dissents 
from the views which were advanced by us and which were then 
supported by much venerable authority. To the evil effects 
which were imputed to tobacco in our article, it seems, from our 
cotemporary’s response, one more must be added, that of logical 
distortion, and it illustrates the truth of the Eastern proverb, 
that ‘‘ reason is captive in the arms of the appetites as a weak 
man in the hands of an artful woman.” 

The writer referred to says the principal count in the in- 
dictment is that ‘‘ tobacco is disagreeable to those who do not 
use it.” In support of this, much testimony from wise, venerable 
and honored authorities was quoted. This our cotemporary 
discredits because the old worthies spelled execrably. Judged by 
this standard all wisdom which is more than a hundred years old 
must be discarded. 

Our critic says that tobacco has the edor which the Lord gave 
it, and so has the onion, and therefore draws the inference that it 
is our duty to like both. The same observation will apply to the 
skank. Our respondent says further that when persons are vot 
endowed with a liking for such delectable perfumes thai ‘‘ the 
Lord makes up for the want by giving them other and special 
gifts and graces.” Because woman don’t like the smell of 
onions and tobacco she has been made good-looking. We 
are at present at a loss to know what is the special ‘‘gift” or 
“grace” with which our esteemed critic was endowed as a com- 
pensation for not enjoying the aroma of a pole-cat, whose 
perfume was nature’s gift. It may be a source of satisfaction to 
beautiful women to know that they have been made so because 
they do not enjoy bad smells, but we would not advise our com- 
mentator to suggest to any of them such a reason for being good- 
looking, nor would it be judicious to solace any of the plain sisters 
by congratulations on their enjoyment of fetid odors. 

He excuses the ‘‘ universal and mighty craving” for tobacco 
by the fact that one ‘“‘ beautiful yearling deer, a few horses and 
some goats hanker after it.” He adds furcher that the reason 
more beasts do not acquire the habit is that they have not the op- 
portunity. In man only, he says, ‘‘ themighty instinct prevails.” 
He should have spelled it instinkt, and then by inversion his ar- 
gument cuncisely stated would be that the instinkt of smokers is 
stronger than that of beasts, which some of us are inclined to be- 
lieve, but have not had the courage to state in its bald simplicity. 

With reference to the Hottentot method of killing snakes by 
putting a drop of oil on their tongues, which cur Chicago critic 
discredits, something should, perhaps, be said. Whether he 
suffers from snakes or not, we are not informed, but his familiarity 
with the methods of killing them is suggestive. We can assure 
him, however, that killing serpents by putting oil of tobacco on 
their tongues bears the same relation to the destruction of reptiles 
that the traditional salt deposited on their tails has to the cateh- 
ing of birds. We can assure him that if he 1s troubled with 
snakes, if he will only ‘‘catch them by the neck, force their jaws 
open and carefully deposit one drop of oil of tobacco on their 
tongues” and then live a sober and virtuous life, he will not 
be troubled with such varmints thereafter. 

Our cotemporary sums up our argument by saying that we 
assume the attitude to others that ‘‘ their tobacco is disagreeable 
to us, and, therefore, they ought not to use it.” If he will modify 
this statement by the assertion that ‘‘ when the use of tobacco is 
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offensive to others no gentleman will indulge in the habit,” we 


will accept the statement as being all that can reasonably be con- 
tended for. 








NOTES. 


On the Lake Shore & Michigan Southern Railroad much 
attention has been given for some time past to the proper loading 
of freight cars and freight trains. At large terminals, particu- 
larly Buffalo, extensive transfers of freight have been made, and 
cars partially loaded received from other roads have not been 
hauled in that condition if it is possible to avoid it. The same 
care has been exercised in the loading of engines, and the result 
of all this work and the co-operation of the various departments 
interested has been a gratifying increase in the average carload 
and in the average trainload. In the annual report of ‘the com- 
pany for 1895 it is stated that while the ton mileage for that year 
was the largest in the history of the company, being 12.73 per 
cent. greater in 1894, the freight train mileage was decreased 5.42 
per cent. (from 8,218,912 miles in 1894 to 7,773,337 miles in 1895), 
and this in connection with an increase in the average freight-train 
load from 267.2 tons in 1894 to 318.5 tons in 1895, is one of the 
chief causes of the gratifying results in the net earnings as shown 
in the 1895 report. 





A form of built-up crank axle has been adopted for some 
classes of locomotives by Mr. F. W. Webb, Chief Mechanical En- 
gineer of the London & Northwestern Railway of England. The 
object is to get more effective crank pin surface for the main 
rods, this surface being ordinarily considerably narrowed by the 
radii at each end. In the built-up shaft the crank pins and driv- 
ing-box journals are casehardened. The section of the axle be- 
tween the crarks has the four eccentrics forged on it. 





The Committee on subjects for the 1897 Convention of the Mas- 
ter Car Builders’ Association are desirous that members send to 
the Chairman a list of one or more subjects, which will, in their 
opinion, be desirable for committee work during the coming 
year. The Committee also ask for suggestions of subjects for 
topical discussions for the noon hours during the 1896 conven- 
tion, Replies are to be sent to A. M. Waitt, General Master Car 
Builder, Lake Shore & Michigan Southern Railway, Cleveland, 
O., not later than June 1, 1896, but we would suggest that mem- 
bers who have not complied with the Committee’s request can 
write now or seek out the members at convention, and their sug- 
gestions, though late, will be welcome. 





Electric drills have ceased to be a novelty, but certain progres- 
sive electrical engineers are not content with what has been ac- 
complished in this inviting field. The ordinary brace and rachet 
drill is relegated to the small shop. In English shipyards, says 
Engineering Mechanics, the electric motor is suspended by a rope 
and pulley, which has a counterweight that admitsof movement 
up and down by the workmen. By easily-controlled mechanism 
the motor is steadied, and the drill can be worked 200 to 300 revo- 
lutions, but 70 to 100 is the average. The most ingenious device 
for driving drilling tools bores a series of holes one after another. 
In the electric drilling motor, as developed in some yards, each of 
its three legs is now an independent magnet, having a positive 
and negative pole. The face of each leg has three concentric 
spaces. The inner circle composes the negative pole, the outer 
ring the positive pole, aconcentric portion between the two being 
filled with insulating material. Thusa perfectly steady tripod is 
afforded, and there is no danger of the Grill breaking by its cut- 

_ting unevenly through the plate. All these processes are as yet 
practically in their infancy, but it would seem as though the elec- 
tric drill had a most important future. The system might be ex- 
tended, with the aid of the tripod electro-magnetic contact, to 
slotting and planing, and we have little doubt that this will yet 
be accomplished. Messrs. Siemens have constructed portable elec- 
tric motors, running at various speeds from 900 to 1,200 revolu- 
tions per minute; these motors being connected up to long flexi- 
ble cables, associated with a powerful current from a dynamo, 
and being capable of rapid application to a vertical drill, which 


can be worked in any position within the radius provided by the 
length of the cables, and moved about from spot to spot as re- 
quired. 





As demonstrating the stability of lofty office buildings, the Sci 
entific American quotes the results of a test recently carried out 
on the twenty-first floor of the American Surety Building, Broad- 
way, New York, by the engineer and superintendent of the build- 
ing, Mr. J. Turner. It was made during the height of a heavy 
storm which prevailed Jan. 4, when an official wind velocity of 82 
miles per hour was registered in the neighboring station. The 
test failed to give the slighest evidence of vibration ; a result 
which agrees with the testimony of the inmates that in a gale the 
topmost floors are as still as the first stories. The test was made 
with transit and level, and though it was not a test of the highest 
instrumental character, the result was remarkable, for both the 
plumb bob and the bubble remained perfectly still, even when 
the building was struck by the heavier gusts of wind. 





In 1894 the jury of the section of Mechanical Industries at the 
Bordeaux Exhibition requested a test of the consumption of a 
Laval steam turbine of 100 horse power. Arrangements were 
made to measure the steam fed from a separate boiler, and two . 
tests were carried out, one at the normal power of 98 horse power, 
the other at half load, 49 horse power. The consumption of 
steam was, working condensing: At full load, 32.23 pounds per 
kilowatt, 23.71 pounds per electric horse power, 20.15 pounds 
per brake horse power ; at half load, 40.30 pounds per kilowatt, 
29.65 pounds per electric horse power, 23.80 pounds per brake 
horse power. The efficiency of the dynamo used was taken at 
85 per cent. at full and 80 per cent. at half load. A supplemen- 
tary trial in the workshops of Messrs. Brégueton on a 74-horse 
power Laval steam turbine for electric lighting was also made. 
The steam consumption was measured by means of a surface 
condenser ; and in a second trial, with a condenser giving a better 
vacuum. The object was to show that whatever the vacuum, 
the consumption, without reference to the work done, remains 
the same. The first trial lasted three hours. The vacuum was 
21.6 inches for the first two hours, and 17.7 during the third ; 
the steam consumption did not vary. In the second trial the 
vacuum was 25 inches, and the consumption of steam 32.47 
pounds per kilowatt. These results prove that the quantity of 
steam used depends only on the steam pressure and the section of 
the pipe, and not to the exhaust pressure. If a steam turbine 
is meant to work economically with a small load, it is necessary 
to adjust the section of the orifice, and not the pressure of the 
steam by throttling. This is confirmed by an experiment made 
on a 10-horse power Laval steam turbine,*without condensation, 
by Mr. Vincotte, Manager of the Belgian Steam Boiler Associa- 
tion. The consumption was 49.2 pounds at 9.7 horse power, and 
rose to 59.4 pounds at 6.5 horse power, and to 89 pounds at 3.31 
horse power; by throttling the admission valve the pressure of 
the steam was very much reduced on entering the turbine.—Jnst. 
Civil Engineers—Foreign Abstracts. 





The Lehigh Valley Railroad Company put in service May 18 
two trains of elegantly equipped cars for service between New 
York and Buffalo, which for completeness of detail and for com- 
fort and safety are said to be unexcelled. These trains are to run 
daily, except Sunday, leaving New York and Buffalu, respect- 
ively, about noon, making fast time, and enabling those using 
the train to devote part of the day to business before the hour of 
departure, and at the same time offering an opportunity for 
viewing the scenery for which the Lehigh Valley Railroad is 
celebrated. The trains consist of a combination baggage, cafe and 
dining car coaches and an observation and parlor car, one of the 
features of the latter being a room for ladies, containing lounges. 
writing tables and easy chairs, with a library of current litera- 
ture, together with the daily and weekly papers and magazines. 
Corresponding accommodations for men are found in the combi- 
nation car, which contains a cafe, library, writing and smoking 
room. Some time ago General Passenger Agent Chas. S. Lee 
offered a reward of $25 in gold to the successful competitor who 
would suggest a name that should be finally adopted. The name 
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chosen is the ‘* Black Diamond Express,” and C. M. Montgomery, 
of Toledo, O., gets the $25. 


The steadily increasing business of the Boston & Maine Rail- 
road has necessitated increased shop facilities and a tract of sev- 
eral acres has been purchased just south of the business section of 
Concord, N. H., where it is the intention to erect shops at once. 
The plans of the company have not been made public, but it has 
been surmised that the new shops will be adapted not only for 
repair work, but also for the construction of cars and locomotives, 
a line of work not heretofore attempted on this road. The shops 
at Salem and Lawrence are to be retained. 








Some of our readers may be interested in the details of the Sweeney 
brake, which is designed to utilize the cylinders of the locomotive 
as air pumps to fill the main reservoir of the brake system when 
the train is on a heavy grade. The details are few and simple. A 
1}-inch pipe is tapped into the steam chest cover and just outside 
of the casing a 1}-inch plug cock is placed in the pipe. The pipe 
’ leads to the main reservoir and the plug cock is operated from 
the cab by a small rod and lever. Near the plug cock a 1}inch 
pop-valve is inserted in the pipe to prevent excessive pressure, 
and near the main reservoir a 1}+-inch non-return check valve is 
placed in the pipe to prevent air going out of the reservoir through 
this pipe. This comprises the whole apparatus. It has been re- 
ported upon very favorably by those using it in mountainous dis- 
tricts. 





On the Union Pacific considerable trouble has been experienced 
with leaky joints in steam pipes in smokeboxes, and it is be- 
lieved to be due in part to the thickness of the pipes. With a 
view of overcoming this trouble, Mr. McConnell has ordered a 
number of malleable iron pipes, the walls of which will be much 
thinner. The cast-iron pipes weigh 273 pounds, and the malle- 
able iron ones weigh 148 pounds. The cost of the latter will be 
about the same as the former, the higher price per pound being 
offset by the lesser weight. 





In a paper read before the Institution of Civil Engineers on the 
thermal efficiency of steam engines, Capt. H. R. Sankey advocated 
the comparison of engine performances with a standard thermal 
efficiency. He proposed as a standard the performance of an 
ideal engine, whose indicator diagram would be as follows : (1) Ad- 
mission line at the temperature of the steam at the stop-valve of 
the engine ; (2) expansion line adiabatic, and carried to within 0.15 
atmosphere of the back pressure; (3) back pressure: that in the 
exhaust immediately outside the engine ; (4) compression nil, and 
clearance nil. The object of limiting the expansion by carrying 
it down to within 0.15 atmosphere of the actual back pressure, in- 
stead of all the way down to the back pressure line, was to avoid 
encouraging the construction of engines too large for their work ; 
if, on the other hand, the expansion in the standard were only 
carried to a pressure equal to the back pressure plus the mean 
pressure, corresponding with the fricton of the actual engine, a 
premium was, so to speak, awarded to the engine with large in- 
ternal friction, and the standard would be made to vary with the 
friction of the actual engine. To avoid the lengthy calculation of 
the absolute thermal efficieucy of the proposed standard, curves 
had been prepared enabling the required result to be obtained by 
inspection, and numerical examples were’given to show the method 
of application. 





The Engineer says: A well-known Middlesboro firm of iron 
merchants has just imported a quantity of pig iron from Ala- 
bama. It has, however, been brought over on very exceptional 
terms, the freight being little more than a merely nominal fig- 
ure, as the iron was put in as stiffening to a cotton steamer. In 
the ordinary course the freight would prevent the importation of 
such iron except at a considerable loss. If the experience of an- 
other Middlesboro merchant firm is any criterion, this iron is 
not likely to be taken up by founders. The firm referred to last 
year imported some Alabama pig, and it is still on their hands in 
Liverpool, except a few sample lots. Consumers on this side 
have not taken kindly to it, as they say it does not suit their pur- 
poses, 





Though the shops of the Delaware, Lackawanna & Western at 
Scranton have enough repair work to heavily tax their facilities, 
Mr. McKenna, the Master Car Builder, has managed to build thus 
far this year, sixteen new milk cars, two coaches and one mail 
car. The magnitude of the milk traffic on the road may be 
judged from the fact that the company has 111 cars devoted to 
this business. All passengercars that are overhauled are fitted 
with vestibules and Gould platforms. If the cars are for through 
trains the vestinules are provided with side doors, but for local 
traffic they are omitted. For their through trains between New 
York and Buffalo the company is putting buffets in four coaches, 
one for each train, and the urns will be heated with Pintsch gas 
taken from the reservoirs under the cars. The same use of gas is 
madeon the Wabash and New York, New Haven & Hartford roads. 


The Lachine Rapids of the St. Lawrence are about to be utilized. 
For some time past work has been prosecuted on a large wing 
dam which runs out for more than 1,000 feet into the St. Law- 
rence River. A fall of water is secured by means of this dam, 
sufficient to develop at the low-water season about 15,000 horse- 
power. This water-power is to be transformed into electricity. 
Upon the dam a power-house will be built, which will run its en- 
tire length and show an unbroken interior of 1,000 feet in length. 
The basement of this will be occupied by water wheels. The main 
floor will contain the dynamos, of which there will be 12, each of 
1,000 horse-power, or 12,000 horse-power in all. They will gen- 
erate currents for transmission to Muntreal for use there in light- 
ing the city, operating the street railroads, and for any and all 
other lighting and power purposes. 








A correspondent of the English Mechanic gives the following 
direction for oxidizing and blacking the bright work of steel in 
lieu of paint, to stand heat and to wear well: “‘ Take 3 ounces of 
glacial acetic acid, mix it with its weight of water, to this add 
3 ounce of powdered nut galls, and let stand for a day or two, 
shaking it up occasionally. Then let settle ; then pour off the 
clear, then put a pint of boiling water to the residue. When cold 
and settled, pour off the clear and mix with the first. Now to 
this add a grain of nitrate of silver or sulphate of copper or 
nitrate of copper. Dissolve whichever you use in a little hot 
water before mixing with the other liquid. Silver is the best 
process. Clean all oil off and rust or scabs, paint, etc. Clean all 
up bright with pumice-stone powder. Don’t use emery in any 
form, but the above with a piece of wood. Then clean all off; dry 
with air-slaked lime. Now go over it with the liquid with some 
cotton wool. If you have saved your powdered galls, take a little 
of that upon your wool, and will find that a great acquisition in 
the first application. Let stand until dry; then give it another 
coat. When dry, scratchbrush it, and give it another coat, etc. 
When you have gut it to your liking, give it some linseed-oil and 
camphor. All bright iron parts can be made like ebony polished, 
and with the gun-metal mounting you will have a picture in black 
and gold. Cylinder covers, etc., can be done the same; but you 
must wash with hot water before oiling {it. It will stand any 
amount of heat, the hammer and friction in wiping; you have no 
blistering, and you will have some difficulty in eradicating it. 
Bicycles, repairs, handle-bars, etc., can be treated the same way 
to advantage, well washed with hot water; when dry give them 
a coat of good copal carriage varnish.” 





A correspondent of the Scientific American, writing on raising 
of the lake levels, says there is much speculation over the utility of 
dams at the mouth‘of Lake Ontario and other lakes, but the plan 
will hardly be tried till something arises to make it appear feas- 
ible. It appears that the evidence is now to be had. The first 
vessel left Buffalo this season on April 20. There was at the 
time about 80 miles of ice to pass through before reaching open 
water. This ice disappears mainly through the action of the 
sun, but during the week, or perhaps fortnight, taken for it to 
disappear, large masses of it become detached and pass down the 
river. Naturally, this ice occasionally strikes the rocks at the 
head of the river, as the water is shallow, where it forms an im~ 
perfect dam. For some time the vessel men in the harbor no- 
ticed that the depth of water was subject to sudden variations. 
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An observation of the water line on the docks would show a rise 
or a fall of a foot or more in an hour or so. These changes were 
carefully observed now for the first time, as there was so much 
more dependent on the depth of water than usual at this time of 
year. The water level is materially affected by the wind, but 
there were changes of level that took place with no correspond- 
ing change of the wind, and it was at length found that when- 
ever the ice field escaping into the river was caught on the shoal 
at the head of it the water rapidly rose and the vessels aground 
inside the harbor could’be released. The main point of the show- 
ing seems to be the effectiveness of so frail and irregular a barrier 
as that formed by the ice, and, after that, the rapid rise of the 
water. But for the destructive force of storms and the flow of 
ice in spring, the showing is sufficient to prove that the dumping 
of ordinary stones, such as are constantly obtained from marine 
rock blasting, might be sufficient to solve the problem ; and it is 
considered quite possible that these loose stones would remain 
several years without any cement or anchorage to hold them. 

The conclusion reached by the correspondent from this action 
of the ice is that the proposed dams need not be nearly as com- 
plete and expensive as was supposed and that they will produce 
the desired result. 





An enormous landslide occurred in the Himalaya Mountains on 
the northwestern frontier of BritishIndia in 1893, and, by damm- 
ing up one of the tributaries of the Ganges, formed a lake which 
threatened great damage to the valley below when it should over- 
flow. The mountain from which the slide occurred is 11,900 feet 
high, and the material came from a point 4,000 feet above the bed 
of the stream. The size of the barrier may be judged from the 
fact that it was 900 feet high, 3,000 feet long across the gorge on 
top, 600 feet long on bottom, and in cross-section was 2,000 feet 
at the top, and 11,000 feet at the bottom. The Government took 
in hand the task of reducing to a mininum the damage from the 
coming flood. Engineers surveyed the locality and determined 
by calculation the time when the lake would overflow, fixing a 
date that afterward proved to be within 10 days of the actual 
time. Telegraph stations were erected and maintained to warn 
the people in the valley and piers set in the hill sides 200 feet up 
from the stream to show them how far they must go to be safe. 
Other precautions were taken, such as removing steel suspension 
bridges and substituting temporary rope and wooden structures 
forthem, and carrying out protective measures for the head 
works of acanal some 150 miles away. Various preparations 
were made for observations of the yielding of the dam, but it 
broke during the night (11:30 p. m.), when a heavy fog obscured 
everything, and by morning the level of the lake had fallen 390 
feet. It is calculated that 10,000 million cubic feet of water was 
discharged in 44 hours. In an account of the flood Engineer says 
that at the gorge immediately below the dam the flood rose to 
260 feet overits ordinary level. The valley was filled up with 
huge blocks, and the bed of the river was raised some 284 feet, by 
a substantial weir with a long gentle slope stretching far down 
the valley. At 13 miles down, the river bed was raised 50 feet by 
the debris deposited, and the flood reached a height of 160 feet 
above its ordinary level. All down the valley, for fifty odd miles, 
the flood rose from 113 feet to 140 feet, causing serious damage. 
Even at Shrinugar, 72 miles from the landslip, the flood, which 
was first observed at 3:25 a. m., attained a maximum height of 
42 feet above ordinary flood level. Here the damage done was 
great. The flood reached Hardwar, 150 miles from Gohna, 
at 8:45 a. m., on Aug. 26, and obtained a maximum height of 11 
feet above the ordinary flood level. Fortunately, the main river 
was low at the time—lower, in fact, than at any time during the 
previous month. Had the extra Gohna flood arrived on top of 
one of the very heavy normal floods of the previous 30 days, the 
canal must have suffered grave disaster. As it was, considerable 
damage was done. 

No lives were lost anywhere in the valley, excepting those of a 
fakir and his family who had twice been forcibly removed from 
his hut immediately under the dam and who persisted in return- 
ing to it. The self-imposed task of the Government cost it 
Rs. 2,500,000. 


The Steamship in its May number, in commenting on the in- 
creasing prosperity of the English shipyards, has the following to 
say about the shipping of other countries: France has made 
great efforts to encourage shipbuilding by granting bounties, but 
the result is a marked failure. She pays about £500,000 in 
bounties to shipping. Germany grants even more than this, but 
in her case the result is that her shipbuilding is being rapidly ex- 
tended. At the present time all the yards in Germany are full of 
orders. Her merchant tonnage is now 1,300,000 tons, which is 
about double what it was ten years ago. Russia spends over 
£250,000 in shipping subsidies; her fleet is steadily increasing, but 
most of the ships are built in Great Britain. Italy pays over 
£100,000 in bounties, but her shipping and shipbuilding are de- 
clining. The United States is making headway in shipping and 
shipbuilding, and the Government is taking steps to foster the 
industry. The annual statistics of the Bureau Veritas relating to 
the mercantile navy of the world give the total number of sailing 
vessels now afloat, measuring over 50 tons, as 25,570, with an ag- 
gregate tonnage of 9,323,995 tons. Of this number, Great Britain 
comes first with 8,793 ships of 3,333,607 tons. The United States 
is second, with 3,824 vessels and 1,362,317 tons. Norway is third, 
with nearly one thousand fewer vessels than the United States, 
but nearly the same amount of tonnage. In regard to the 
steamers, England counts 5,771 vessels, with ‘nearly ten million 
tons. Germany, which comes second, has 826 steamers of 1,306,- 
771 tons. France comes third, with 501 steamers and 864,598 
tons. The United States holds fourth place, with 447 steamers 
and 703,399 tons. These figures relate only to ocean and sea- 
going vessels,and do not include coasting craft or those em- 
ployed in lake and inland navigation. 








The Effect upon the Diagrams of Long Pipe-Connections for 
Steam Engine Indicators.* 


BY PROF. W. F. M. GOSS. 

Errors in indicator diagrams may arise from several causes, one 
of which is the pipe connecting the indicator with the engine 
cylinder. It is admitted that, under the conditions of ordinary 
practice, the presence of the pipe does not constitute the most 
prolific source of error, but it can be shown that it does cause seri- 
ous distortion in the form of the diagram, and it is believed that 
this fact merits more careful consideration than has heretofore been 
accorded to it. The writer has already called attention to the fact 
that in road tests of locomotives, where the indicator is attached 
to a length of pipe sufficient to bring the instrument to the top of 
the valve box (a length of 344 feet or more), a true card can be ob- 
tained only at slow speeds; and has shown that, for a speed of #00 
revolutions per minute, the diagram is likely to be in error as much 
as 17 per cent.t These early experiments were further used as the 
basis of a discussion concerning the precise character of the in- 
fluence exerted by the pipe. They have now been followed bya 
more extended series of experiments, the results of which are here- 
with presented. 

All experiments were made in connection with a 73-inch by 15- 
inch Buckeye engine. The power of this’engine was absorbed by an 
automatic friction brake, by means of which a very constant load 
was obtained. The head end of the engine cylinder was tapped 
with two holes (a and b, Fig. 1), both in the same cross section, and 
hence equally exposed to the action of the steam in this end of the 
cylinder. One of these holes (a) was made to serve for the indica- 
tor A, the cock of which was placed as close to the cylinder as pos- 
sible. The hole 6 was made to receive one end of a U-shaped pipe, 
the other end of which entered a coupling fixed in the angle plate 
c. The cock of a second indicator, B, was screwed to this coupling. 
A single system of levers supplied the drum wotion for both indica- 
tors. The closely-connected indicator, A, will hereafter be referred 
to as the “ cylinder-indicator,”’ and the cards obtained from it as 
‘cylinder cards.”’ It is assumed that this indicator recorded the 
actual conditions of pressure existing in the cylinder. In like man- 
ner the indicator B will be referred to as the “ pipe-indicator,’”’ and 
cards obtained from it as ‘‘ pipe-cards.” It is assumed that this in- 
dicator gave a record which, when compared with that given by 
the cylinder indicator, demonstrated the effect of the pipe. 





* Abstract of a paper read at the St. Louis meeting of the Amer. Soc. of 
Mech. Engineers. 


t Precoedings of Western Railway Club, March, 1894, page 257. 
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Fig. 1-—Method of Attaching Indicators. 
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The steam pressure (80 pounds), the length of 
the cut-off tap- pipe (10 feet) and the cut-off (approximately 4 
proximately 44 stroke), were constant for above stroke), were constant for above diagrams. 


Fig. 11. 


The cut-off as given above is approximate. The 
steam pressure (80 pounds), the speed (200 revolu~ 
tions per minute) and the length of pipe (10 feet) 
were constant for above diagrams, 


Comparison Between Pipe and Cylinder Cards at Various Speeds and Cut-Offs. 


The pipe fittings were all half-inch. A right-and-left coupling at 
d allowed the U-shaped section df bto be removed at will and 
replaced by a similar section of different length. Pipe lengths of 
5, 10 and 15 feet were used, length being measured from the out- 
side of the cylinder wall to the end of the coupling under the cock 
of the pipe-indicator. The pipe and fittings were covered first with 
a wrapping of asbestos board, next with three-eighths of an inch 
of hair felt, and finally with an outside wrapping of cloth. It is to 
be noted that the bend in the pipe at fis easy, and that there is a 
continual rise in the pipe in its course from the cylinder to the in- 
dicator. New Crosby indicators were used and were aiways well 
warmed before cards were taken. 

The results, which are presented in the form of diagrams (Figs- 
2, 3, 4, ete.), were obtained in the following manner: 

The engine having been run for a considerable period, and the 
desired conditions as to pressure, speed and cut-off having been 
obtained, cards were taken simultaneously from the cylinder and 
the pipe-indicator, Two pairs of cards (i. ¢., two from cylinder and 
two from pipe) were thus taken as rapidly as convenient, after 
which the position of the indicators was reversed, and the work 
Tepeated. There were thus obtained four cylinder-cards and four 
pipe-cards, one-half of each aet having been made by one of the in- 
dicators,and one-half by the other. Next, by the use of closely 





drawn ordinates the eight cylinder-cards were averaged and com- 
bined in the form of a single card, and the eight pipe-cards were in 
the same way combined to form a single pipe-card. The two typ 
ical cards thus obtained, superimposed as in Fig. 2, constituted the 
record of the test. This process was repeated for each of the seve 
ral conditions under which tests were made. It is proper to add 
that the accuracy of the indicators used, and the constancy of the 
conditions maintained, were such as to make each card almost, if 
not quite, the exact duplicate of the representative of its set. 

The diagrams presented are two-thirds size, the spring for all 
being 60 pounds. 

ANALYSIS OF RESULTS. 

Different Lengths of Pipe.—The effects produced by the use of 
pipes between the indicator and the engine cylinder, of five, ten 
and fifteen feet in length, are shown in Figs. 2, 3 and 4 respectively, 
the speed, steam pressure and cut-off being constant. 

By reference first to Fig. 2, it will be seen that the effect of a five- 
foot pipe is to make the indicator attached to it a little tardy in its 
action. Thus, during exhaust, when for a considerable interval of 
time the change of pressure to be recorded is slight, the lines from 
the two indicators agree; but during the compression which 
follows the loss of sensitiveness in the pipe-indicator is made 
evident by its giving a line which falls below the corresponding 
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line traced by the cylinder-indicator. Similarly, during admissien 
there is an approximate agreement, while during the expansion 
which follows the lagging of the pipe-indicator results in a line 
which is higher than the expansion line given by the cylinder- 
indicator. As a result of this lagging in the action of the pipe- 
indicator, its card is in error in the location and curvature of the 
expansion and compression curves; also in the location of the 
events of the stroke and in the area which it presents. The speed 
at which these errors are shown to occur is moderate (200 revolu- 
tions), and the length of pipe attached to the indicator is not 
greater than is often used. 

The general effect of a 10-foot length of pipe (Fig. 3) is the same 
with that of the shorter length, but the lagging action due to the 
pipe is more pronounced, and all errors are proportionately greater. 
The total range of pressure recorded upon the cards is less than the 
range existing in the cylinder. 

A still further addition to the iength of the pipe brings changes 
(Fig. 4) into the form of the pipe-card diagram which, while entirely 
in harmony with those already discussed, are of such magnitude 
that the form of the card loses some of its characteristic feat ures. 
The admission and expansion lines are lower, and the exhaust line 
is higher, than are the corresponding lines for the true card. Fur- 
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‘Fig. 5 


thermore, while cards from pipes of five and ten feet in length pre 
sent an area greater than that of the true card, the card from a 15- 
foot length of pipe makes the area less. It is evident that a pipe of 
suitable length would result in a diagram somewhat similar in form 
to that shown by Fig. 5; a pipe still longer would give a card which 
would be represented by a single line, as AB, Fig. 5. 

It is true that the lengths of some of the pipes experimented 
with are excessive as compared with those commonly used for the 
connection of indicators, but this fact does not deprive the results 
of their significance. If pipes of fifteen, ten and five feet in length 
will produce the effects shown by Figs. 4, 3 and 2, respectively, it is 
but reasonable to suppose that pipes of less than five feet in length 
will produce some effect. And, since the effect of a five-foot pipe is 
considerable, this length must be greatly reduced before the effect 
ceases to be measurable. 

[The author next explains the cause of the slight differences in 
form between the cylinder diagrams taken under the same condi- 
tions. These are attributed to changes in clearance produced by 
the different lengths of pipes leading to the other indicator, the 
greater surfaces exposed to the steam in the longer pipes, and to 
the flow of steam in and out of these pipes. He concludes that 
the existence of these differences in the cylinder diagrams does not 
in any way aftect the results the paper is designed to present. Each 
cylinder card is true for the conditions under which it was taken.] 

The Effect of the Pipe at Different Speeds.—The effects thus far 
discussed are those recorded for a constant speed of 200 revolutions 
per minute. In considering to what extent changes of speed will 
modify these results, reference should be made to Figs. 6, 7 and 8, 
which give a series of results for which all conditions were constant 
except that of speed. It will be seen that increase of speed pro- 
duces modifications in the form of the pipe-diagrams which, in 
kind, are similar to those produced at constant speed by increasing 
the length of the pipe, but these changes are not great. For ex- 
ample, increasing the speed from 100 to 200 revolutions per minute 
(Figs. 6 and 7) produces less change than increasing the length of 
the pipe from 5 to 10 feet (Figs. 2and 3). The fact that an engine 
runs slowly, therefore, does not seem to justify the use of an indi- 
cator at the end ofa considerable length of pipe. Slow running 
rejuces the error; it cannot be depended upon to eliminate it 
entirely. 

The Effect of the Pipe at Different Cut-Offs.—The relative effect 
of the pipe at different cut-offs, other conditions being constant, is 
shown by Figs. 9,10 and 11. It will be seen that the differences of 
pressure recorded during expansion by the two indicators (pipe and 
cylinder) are approximately the same for al! cut-offs; but the rela- 
tive effect of these differences upon the area of the diagram is most 
pronounced upon the smallest, or shortest, cut-off card. The fact 
thatin Fig. 11 the steam line on the pipe-card rises while that of 


the cylinder-card declines, constitutes a good illustration of the 
slowness with which the pressure in‘the pipe responds to that in the 
cylinder. The following conclusions constitute a summary of the 
data already presented ; 


1. If an indicator is to be relied upon to give a true record of the 
varying pressures and volumes within an engine cylinder, its con- 
nection therewith must be direct and very short. 

2. Any pipe connection between an indicator and an engine 
cylinder is likely to affect the action of the indicator; under ordi- 
nary conditions of speed and pressure, a very short length of pipe 
may produce a measurable effect in the diagram, and a length of 
three feet or more may be sufficient to render the cards valueless 
except for — or approximate work. 

3. In general, the effect of the pipe is to retard the pencil action 
of the indicator attached to it. 

4, Other conditions being equal, the effects produced by a pipe 
between an indicator and an engine cylinder become more pro- 
nounced as the speed of the engine is increased. 

5. Modifications in the form of the diagram resulting from the 
presence of a pipe are proportionally greater for short cut-off cards 
than for those of longer cut-off, other things being equal. 

6. Events of the stroke (cut-off, release, beginning of compression) 
are recorded, by an indicator attached to apipe, later than the ac- 
tual occurrence of the events in the cylinder. 

7. As recorded by an indicator attached toa pipe, pressures dur- 
ing the greater part of expansion are higher, and during compres- 
sion are lower, than the actual pressures existing in the cylinder. 

8. The area of diagrams made by an indicator attached to a pipe 
may be greater or less than the area of the true card, depending 
upon the length of the pipe; for lengths such as are ordinarily used, 
ee of the pipe cards will be greater than that of the true 
cards, 

9. Within limits, the indicated power of the engine is increased 
by increasing the length of the indicator pipe. 

10. Conclusions concerning the character of the expansion or 
compression curves, or concerning changes in the quality of the 
mixture in the cylinder during expansion or compression, are un- 
reliable when based upon cards obtained from indicators attached 
to oe cylinder through the medium of a pipe, even though the pipe 
is short. 





Bechem & Post’s System of Water-Spray Firing.* 


BY ADOLPH BECHEM. 


A water-spray ventilator, manufactured by Mr, F. Kluge, of Bar- 
men, having been adapted toasoldering stove, 41was observed that 
the fire became so fierce that asoldering-tool placed in it speedily be- 
came partially melted. The draught in the case of a smith’s forge 
provided with this spray-ventilator produced a much greater heat- 
ing effect than had previously been obtained by means of a Root’s 
blower with a manometric pressure equal to 15.7 inches of water ; 
the equivalent draught with the water-spray ventilator being only 
0.12inch. The author was led, on this account, to attribute the 
rise in temperature to the decomposition of the minute globules of 
water and the combustion of the resultant gases. He accordingly 
purchased Mr. Kluge’s patent for firing purposes. Attention is 
directed to the various ways in which water can be employed as fuel 
and its use in the production of so-called water gas. When utilized 
as steam in the form of the steam-jet, water is much less effective 
as fuel in consequence of the fact that one molecule of water occu- 
pies the space of 1,700 molecules of steam, and thus the chemical 
energy of steam is only the , 74. part of that of water. The pecu- 
liar value of the water-spray as fuel lies in the fact that the finely 
divided drops of water come Into far more intimate contact with 
the carbon on the hearth than the more elastic particles of steam 
and, moreover, as air isneeded to support combustion, and as steam 
is at even temperatures specifically much lighter than air, thereis, 
in the case of the steam-jet, a tendency onthe part of the steam to 
separate itself from the atmospheric air,to rush forward to the fuel, 
and to prevent the free access of air to the carbon. Experiments 
with various kinds of fuel—coal, coke, etc.—in a smith’s forge, 
have demonstrated that the water-spray is capable of producing 
the highest possible temperatures; the special arrangement of the 
jet for this purpose are explained. The use of the water-spray un- 
der fire-bars is extremely beneficial, as they are thereby kept cool 
and become rapidly protected by a coating of oxide, wkich serves 
as a preservative; there is, moreover, scarcely any perceptible waste 
in the bars. Experiments have also been made with the use of the 
water-spray on a large scale for blast furnaces andzother manufact- 
uring purposes, and it is also. capable of being used under certain 
conditions in domestic stoves. 

The air-pressure needed to produce the spray is very moderate, 
even that due to water at a height of 33 feet suffices. The amount 





* Abstract in Proceedings of Inst. of Civil Engineers of article in Gesunc- 
heitz-Ingenieur of July 31, 1895. 
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of water which can be consumed in the spray form varies, of course, 
with the size of the fireplace from two to six gallons per hour. 

The advantages of this system of firing are thus summed up by 
the author: Great economy of fuel, absolute freedom from smoke, 
immediate production of extreme temperatures up to the melting 
point of platinum, adaptability of every description of fuel 
for the purpose, applicability of the system to all kinds of 
firing needed for industrial and domestic operations, and, lastly, 
the possibility of replacing by this means all existing regenerative 
systems and all plant adapted for firing with powdered coke, 
coal, etc. 


[These experiments seem to have a very important significance, 
There is a popular impression among firemen, which is very gen- 
eral, that wetting coal improves combustion. Besides doing this, 
it serves the purpose of preventing dust, and with very fine coal 
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Multiple Tool Post for Turning and Cutting-off Piston 
Packing. 





The excellent practice of comparing costs of work in the vari- 
ous shops of the same railroad system led indirectly to the design 
of the multiple tool holder for turning and cutting-off packing 
shown herewith. In making such comparisons on the Chicago, 
Milwaukee & St. Paul system it was found that piston packing 
was produced at some of the shops for less than it cost at the West 
Milwaukee shops. Not to be outdone, the tool shown was de- 
signed for the work, and as a result packing for an 18-inch en- 
gine is turned out at a total cost for labor of 23 cents. 

The tool holder is of special form and is mounted on the car- 
riage of the lathe just ahead of the regular tool holder and well 
out toward the apron. It is provided with a transverse hand 
feed. It is made to carry six cutting-off tools and one turning 
tool. The cutting-off tools are made of 1-inch by ;,-inch steel 
and are separated by spacing blocks exactly } inch wide and 
nearly 1inch thick. After the last cutting-off tool is a plain bar 
of steel, separated from it by a $-inch spacer. This is for gaging 
the thickness of the first ring, as will be explained. These tools 
and spacers are held by a single clamp extending across them all 
and by two set screws, which bind them laterally. Each tool is 
adjusted toward the work by a set screw back of it. 

The packing is turned on the outside by the turning tool 
shown in advance of the cutting-off tools. The outside being 
finished, the carriage of the lathe is advanced until the bar of 
steel adjacent to the cutting-off tools touches lightly the face of 
the casting. All the tools are then fed in together and six rings 
cut off atonce. The tools are so carefully made that the sides of 
the rings are perfectly smooth, and do not need facing either for 
tinish or to bring them to size. The tools are each set slightly in 
advance of its left hand neighbor, so that the rings come off one 
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Multiple Tool Holder for Turning and Cutting Off Piston Packing Rings. 


of coagulating the particles of coal until they reach the fire, and 
thus prevent them from being carried through the tubes and up 
the chimney by the draft. Some experiments have recently been 
made by a chemist, who took the purest oxygen and carbon 
which he could obtain, from both of which all moisture was ex- 
tracted. When these were perfectly dry, it was found to be 
very difficult to make them combine, showing that a certain 
amount of moisture was required for combustion. It would be 
very interesting—and probably very profitable—if an investiga- 
tion were made to establish the correctness of the conclusions 
reached in the article quoted above, and to determine under what 
Conditions and in what quantities water-spray will improve com- 
bustion, It may be that this idea is of practical value.—EDITOR 
AMERICAN ENGINEER. ] 


at a time and give the operator time to take care of them. After 
cutting off one group of six, the cutting-off *process can be imme- 
diately repeated without facing off the end of the casting re- 
maining on the face plate. The rings are Jeft rough on the 
inside. 








Quadruple-Expansion Marine Engine. 





A somewhat novel departure in marine-engine practice, which 
will, no doubt, be followed with interest, has just been made by the 
Central Marine Engine Works of Messrs. William Gray & Company, 
Limited, of West Hartlepool, in the design of engines which they 
have fitted to the new steamer Jnchmona, recently built by them 
to the order of Messrs, Hamilton, Fraser & Company, of Liverpool, 

In the engines under notice there are five cylinders, the two low- 
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Cast Iron Smoke Stack.—C. & N. W. Ry. 


pressure being of equal size. The whole of the five cylinders are 
arranged in line, and connected to five cranks, the cranks being set 
at equal angles throughout the circle, i. e., 72 degrees apart. The 
cylinders are respectively 17 inches, 24 inches, 34 inches, 42 inches 
and 42 inches in diameter. 

The steam for the engines is supplied from boilers working at a 
pressure of 255 pounds on the inch. These are of the ordinary 
cylindrical multi-tubular type, and were tested by Lloyd’s to 510 
pounds per square inch. They are fitted with Mr. Mudd’s system 
of superheating apparatus, combined with the well-known Ellis and 
Eaves’ type of induced draught, and with Serve tubes and retard- 
ers. An attemptis here made not only tosupply the engine with 
dry steam from the boilers, but to retain it in a dry state through- 
out the engine; and to this effect there are combined with the 
superheater an apparatus that Mr. Mudd calls an initial receiver, 
an exceptionally complete system of steam jacketing to the cylin- 
ders, and an exhaust contro] arrangement. 

There is also an unusually elaborate scheme of feed heating. In- 
stead of the usual single vessel, there are a series of feed heaters 
worked at graduated temperatures, and as the water passes 
through these it continues to rise in temperature until on enterivg 
the boilers it is nearly at the temperature of the steam. On the 
trials the thermometers registered about 400 degrees Fahrenheit as 
the temperature of the feed water as it passed the meter and en- 
tered the boilers. The feed-water filters are the Edminsten patent, 
and Mudd’s evaparator is used. 

The five-crank system does not, as might be supposed, involve 
any great increase in length of engine-room space, as the reduced 
diameters of cylinders allow the centers to be closer. In the case 
of the Inchmona, the engine-room is only one frame space longer 
than for the same power in three-crank engines. The five-crank 
principle is put forward by the builders as most suitable for large 
powers and for long-voyage boats, where economy of fuel is of 
such vital importance. If the predictions of the builders are 
realized it will mean that some 500 or 600 tons of coal can be saved 


" thousand cubic feet stored on the cars. 


on the single round voyage to Australia or New Zealand of a 
cargo boat carrying 6,000 or 7,000 tons, at a speed of eleven knots. 

The designers of the engines confidently anticipate that, by 
means of the various improvements effected, the consumption of 
coal will be brought down tw a figure closely approximating to 
1 pound per I. H. P. per hour.—The Practical Engineer. 








Cast Iron Smoke Stack—Chicago & Northwestern Railroad. 


In the accompanying drawing we show the standard cast-iron 
stack of the Chicago & Northwestern Railroad. The stack and 
base are all in one casting with the holes eored for securing it to 
the smokebox, so that there is no labor whatever expended on it, 
except to put it in place and paint it. Three patterns suffice for 
all engines. A single pattern is used for stacks of various lengths, 
the diameter at the base and throat and the taper being main- 
tained while the diameter at the top depends upon the length. 
The stacks average somewhat more than 300 pounds in weight. 
As the castings cost three cents per pound (a special price for this 
particular line of work) the cost of the stack on the engine is less 
than ten dollars. 








The Comparative Cost of Pintsch and City Gas for Car 
Lighting. 

A valuable report on the cost of lighting passenger cars with city 
gas was recently made to Mr. R. H. Wilbur, General Superintend- 
ent of the Lehigh Valley Railroad, by Professors W, H. Chandler 
and J. E. Denton. The railroad company had in contemplation the 
problem of lighting their passenger equipment with gas, and had 
given some consideration to the plan of using city gas, burned in 
Gordon-Mitchell lamps. The Safety Car Heating and Lighting 
Company had made the road a proposition to furnish a generating 
and compressing plant for Pintsch gas, at Phillipsburg (just across 
the river from Easton), and operate it, covering all labor and ex- 
pense necessary to charge the cars with sufficient gas to afford the 
same illumination as with the city gas, at the rate of $5.09 per 
The object of the investi- 
gation and report was to determine which of the two propositions 
was the more economical. 

The illuminating power of the city gas obtainable at Phillipsburg 
was assumed to be the same as that of Jersey City, which when 
burned uncompressed in an Argand burner at about 60 degrees 
Fahrenheit gave 5.22 candle power per foot. In the same burner, 
after compression to 17 atmospheres, it lost 54.2 per cent. of illumi- 

nating power. The Pintsch gas compressed by the experimenters at 
the Delaware, Lackawanna & Western Railroad Company’s gas 
works, at Hoboken, to 12 atmospheres, when burned in the same 
burner, gave before compression 10.25 candle power per foot, and 
after compression lost only 4.4 per cent. of light. 

The city gas when burned in Gordon-Mitchell lampsat the rate of 
7.6 cubic feet, per hour gave about 29 candle power per lamp at 45 
degrees, and for the 174 cars to be supplied at Easton and Phillips- 
burg there would be required 18,872 cubic feet per 24 hours. The 
Pintsch gas if burned in the Pintsch four-flame lamp or in their 
Argand burner would be consumed at the rate of 3.4 cubic feet per 
hour, consequently in the same number of lamps as used for the 
city gas the total consumption would be 8,443 cubic feet per 24 
hours. Thecandle power would, however, be considerable more, 
being 54 candle power per lamp for the Argand burner and about 35 
candle power for the four-flame lamp. 

A comparison is first made between the two systems upon the 
basis of a consumption of 18,872 cubic feet of city gas and 8,443 cubic 
feet of the Pintsch gas. The lowest cost of compressed city gas at 
Easton is given at $2,883 per thousand, as follows: 


LOWEST COST OF COMPRESSED CITY GAS AT EASTON FOR CONSUMPTION 
BY LAMPS OF 18,872 CUBIC FEET PER 24 HOURS. 
Average of Summer and Winter Consumption. 
Coal for compressing, at $1.75 per gross ton.. és 4.25c, per thousand. 
Water for compressing, at $1.00 per 1,000 cubic feet.. > Se i 
Labor for filling cars and compressing 47.270. “* 
Material for repairs of charging system 400. “ 
eg and depreciation on cost of compressing 
Pp an 5 Ty 
Interest and depreciation on extra investment for 
car tanks using city gas over that required for 
tanks using Pintsch gas 
Cost of city gas equivalent to Jersey City gas deliv- 
ered tocompressing stations at $1 5U per M, includ- 
ing extra cost due to unavoidable loss by ieakage 
between compressor and cars of 20 per cent. of 
total gas 


Total cost of city gas on cars at 270 pounds pres- 92. 
sure “ 


The items comprising the above statement were obtained 
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lows: The size of the compressing plant needed was first deter- 
mined. In compressing the gas to 20 atmospheres and delivering it 
on the cars actual testa demonstrated there would be a loss through 
leakage and liquefaction of 20 per cent., of which 14 per cent. was for 
leakage alone. In acompound or two-stage compressor (which is 
the type recommended for the work) actual tests show the delivery 
of gas at 20 atmospheres does not exceed 57 per cent. of the piston 
displacement. 

It was further found by observation at a point where about 100 
cars are charged every 24 hours and 22,000 cubic feet of gas pass 
through the compressors that two-thirds of the gas is compressed 
during the day, and also that the maximum demand upon the com_ 
pressors is about twice the average for the daylight hours. Taking 
all these facts into consideration, the required piston displacement 
of the compressors is found to be about 5,000 cubic feet per hour and 
two compressors of 2,500 cubic feet are recommended. These would 
run at 75 revolutions, but could be speeded up to 150 infemergencies, 
‘he price of each compressor is placed at $850 and the total cost of 
the compressor plant is given as follows.. 





Two compressors at $°50...... eka bahe ins dda i adbbetanlnnets ccerevesidea $1,700 
CQCOmMOONs 6 ec ve ndcccccancedded 4cdigend cedeerees inctuevat cuécceeerneseases 50 
POUR ca cncdccdcdscacccacscccdubbedownteeledecesedes dilie $e qeeeh nan 50 
Lael CE Gein cdcknvccde caddie dapecedse  Ueexdee  dkecdeceevencensteess 50 
BOR Si thkicnia sc dk. sckcdancthan’ ed adhabe denis cule bekanneens%cntibentnas 244 

TORE ccascd Acctedchak Sebi ask duced adadedeaductstebleeeicbsieteastecdeidan $2,094 


Tests of a similar gas compressor showed that the indicated horse 
power per 1,000 cubic feet piston displacement at 20 atmospheres 
per hour was about 3.8 horse power. To displace at the rate of 2,500 
cubic feet would therefore require 9.5 horse power. To pump from 
one storage reservoir into the others at the same rate would proba- 
bly require 50 per cent. as much power, or 4.75 horse power, which 
added to the other would give a total of 14.25 horse power. Exper- 
iments show that 45 pounds of water must be evaporated per horse 
power to 60 pounds pressure, or 641 pounds of steam per hour. This 
would necessitate a boiler of about 22 nominal horse power with 10 
square feet of grate and 300 square feet of heating surface, costing 
$300 set up and connected; adding $250 for the building makes the 
total cost of the boiler plant $550. If the company’s boilers already 
at Phillipsburg can supply the steam this item can of course be 
omitted. 

The storage capacity at the compressing station is taken ata 
figure large enough tochargea Buffalo train of three coaches and two 
sleepers at Easton in ten minutes, without interrupting the charg- 
ing of cars in the yard. The Buffalo train would require 2,736 cubic 
feet and to charge a train of three coaches in the yard that were 
three-quarters exhausted would require 776 cubic feet. If sucha 
train had to be charged within 20 minutes after the Buffalo train the 
total gas required in that period of time would be 3,512 cubic feet. 
Of this amount the compressors could pump in that time 1,000 cubic 
feet, leaving 2,512 cubic feet to be supplied from the reservoirs. To 
do this the reservoirs must have a capacity of 1,256 cubic feet. Five 

reservoirs 50 inches in diameter and 20 feet long would suffice, and 
their cost would be as follows: 
ive TOMO ie ie ced de bss An dhiednan cuadles couughadigeclandcaaai sc $4,000 


Valves ONG TCCINES.... 20. cccccccccoasese enes- 5s a hateimevanntand aasans 1,250 
Foundations and shed (to protect reservoirs from sun heat) ........... 300 
Labor OF GiGMiickidses ce puicas Cctcdsadetdeddkeces cobdwadduine vel cenaiess 100 

Total, cenccdacsvdecsetecnnce Lait dallas ism ie Rw eee ecabh ae maniew ee seine ae aeee $5,650 


The pipe lines necessary to charge cars at,Phillipsburg and Easton 
are computed to cost $2,972. 

The cost of extra tank storage on the cars to hold the greater 
volume of city gas is given at $55 per car with five lamps, or for 174 
cars $9,570. This estimate is based on one tank of 18.6 cubic feet 
capacity for Pintsch gus, containing enough gas for 14 hours’ con- 
sumption, and two tanks of 14.5 cubic feet capacity for the city 
gas. 

Combining the above items, the total investment for the use of 
city gas is found to be as follows: 

Compressors, buildings and foundations for same ....... .. ........ 


2) 
Boiler, Greotel qu MOMMIES .03.0ccdsa oncccacedcccccesccdccedscocevécecs eae 7 
Storage reservoirs, erected an@ housed...............ssceseeeeeeceuncs 5,650 
Pine lines and charging-fittings, in place...... ....ssssccssseceeeeess., 2,972 
Investment for compressing plant........ err er Wahine wide makeNaee’s "$11,266 
Additional cost of car-tanks for 14 hours burning supply, using=city - 
gas, over that with Pintsch gas ...........ccccccceeeeeeeeeeeseecs 9,570 





Total investment $20,836 


The cost of operation was investigated in the same careful man- 
ner. It was found that the coal burned per 1,000 cubic feet of gas 
Compressed for the lamps was 54.4 pounds, which at $1.75 per gross 
ton cost 4.25 cents per thousand. The water per thousand feet of gas 
compressed was 11.9 cubic feet, including jacket water for the com- 
pressor cylinder, which at $1.00 per thousand cost 1.19 cents. 


The labor at the compressors and boiler house is placed at 21.46 
cents per thousand feet if a separate boiler plant was required, and 
19.37 cents if steam was taken from other boilers. For filling the 
cars it was found in another yard, where about 25,000 cubic feet is 
made per 24 hours, it was found that 3 day men working 12 hours at 
14 cents per hour, and one night man working 12 hours at 11 cents 


per hour, were needed in winter. In summer 2 day men at 144¢ 
cents and one night man at 11 cents did the work. Other yards 
were examined, and it was concluded that one day and one night 
man would be required at Easton, and one day man at Phillips- 
burg all the year round, making the cost of labor for filling 24.8 
cents per thousand in winter, and 31 cents in summer (when the 
consumption would be 20 per cent. less than in winter) or an aver- 
age of 27.9 cents throughout the year. 

The cost of material for repairs was determined from the records 
of the Safety Car Lighting and Heating Company, no railroad 
records being available. It was found to be 14.4 cents per thousand. 

Interest was taken at 6 per cent. and depreciation at 4 per cent., 
amounting to 18.41 cents if the separate steam boilers had to be 
used and 17.5 cents if they were not installed. The interest and 
depreciation on the extra tanks needed on the cars for the city gas 
must be added to this, it being 15.65 cents, 

The city gas can be obtained at $1.50 per thousand feet from the 
city mains, but the loss from leakage and shrinkage already noted 
brings the cost per thousand feet actually consumed to $1.88. 

We have now given the derivation of all of the items mentioned 
in the table, showing the total cost of the city gas on cars as $2.883 
per thousand. The illuminating qualities of the two gases are next 
summarized in the following table: 


RESUME OF ALL ILLUMINATING TESTS. 
Relative Iliumination per Cubic Foot of Gas Burned, 


Candle power per cubic foot: Candle power with Gordon-Mitchell 
lamp, burning city gas at the rate of 7.6 cubic feet per hour, affording about 
29 candle power at 45 degrees. ° 

Tests in which photometer-disc was at equal distances from floor of car 
in tests of four lamps. 





























| IS ‘Relative illumination per 
\ ee cubic foot of gas burned. 
‘ \S \egl a | 4 
amp compared, \25 23! Pil ' 
“Z\o¥| f | : | Average 
|= 2 | u . 
BSes| 28 | 28 
sRias| 3a 3s 
ba Oo | & i 
fy |} 2| 3) 4 5 6 
1. Gordon-Mitchell lamp, burnirg| | 
RN PNG 55 oss dats oc ncccconemmee:} 3.36/26.0| 2.07 2.06 
2. No. 1 Pintsch Argand lamp, burr- | 
8 rare 3.41|54.3) 4.42 3.76 4.09 
3. No.1 Pintsch Argand lamp...  .2 |7.13}30.4) 1.22 0.98 1.10 
4, Four-flat-flame Pintsch lamp, | 
burning Pintsch gas*..........000. |.++> |} .| 3.12 2.73 2.92 
MCE a tities Saad be nta ckeanes > [5.31/35 4 ave \39 
5. Four-flat-flame Pintsch lamp,| | 2.87 
burning Pintsch gas* . .......... |.... 4 2.92 2.73 2.82 














Tests in which photometer-disc was at equal distances below the lamp 
flame centres in tests of four lamps. 








6. Gordon-Mitchel] lamp, burning 
I ick ctikccs on neresece 3.36|26.0| 2.07 2.16 2.11 
7. No. 1 Pintsch Argand lamp, burn- 
imet PIRGRON MEO. oo. 6 cick iccceweoses 3.41/54.3| 4.42 3.44 3.93 
8. No. 1 Pintsch Argand lamp, } 
burning city gas............--.. oe. |7.13)/30.4) 1.22 0.89 1.05 
9, Four-flat-flame Pintsch lamp, 
burning Pintsch gas*............. ATA SER iy 2.50 2.81 
PVG ERES skp deseccdedocncediéne 3.31/35.4) Ya Awe 
19. Four-flat-flame Pintsch lamp, \ 2.76 
burning Pintsch gast........ Sok Peoeck sade | 2.92 2.50 2.71 














In tests marked * the four-flat-flame Pintsch lamp was set so that each 
of the four flames are atan angle of 45 degrees to a vertical plan was 
passing through the centre of the lamp and of the photometer-dise, 

In tests marked t¢ the lamp was set so that one of the four flames was 
toward, and parallel to, a vertical plane passing through the axis of the 
photc meter-dise. 








The following conclusions are drawn from the data presented 
above : 
I. If 1,000 cubic feet of Pintsch gas was burned in the Pintseh 


Argand lamps while the latter afforded the illumination corre- 
sponding to about 54 candle power for a certain number of burning 
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Fig. 1.—General Arrangement of Indicator Rig Applied to a Class R Locomotive.—Pennsylvania Railroad. 


hours, then, by line 7, column 4, of the above table, 3,930 cubic feet 
of city gas must be burned in the Gordon-Mitchell lamps, affording 
about 29 candle power at 45 degrees, in order to obtain the same 
total amount of illumination. The cost of obtaining this illumina- 
tion from the Pintsch lamps would be $5.09 per M; and from the 
Gordon-Mitchell lamps, $2.883 x 3.93 = $11.33 per M. 

In other words, the Pintsch gas might be sold at $11.33 and be as 
cheap per unit of illumination as the city gas at its cost of $2.883 
per thousand stored on the cars. In view of the large ditference in 
candle power of the two lamps, however, equal illumination could 
not be afforded by them in a car, unless there were nine Gordon- 
Mitchell :amps to about five Pintsch lamps. Under this arrange- 
ment the relative cost of the equal illumination would not be prac- 
tically altered from the above figures. Such a difference in the 
number of lamps is, of course, impracticable, so that a use of the 
Pintsch Argand lamps with Pintsch gas must be accompanied with 
greater illumination in the car than is obtained from an equal num- 
ber of Gordon-Mitchell lamps at the service rates of consumption 
for each which was used in the experiments. 

If wedo not attempt to represent the difference of the light in 
the cost of the gas, the comparative cost of the two systems may 
be represented by the cost per car hour. 

This cost, using five Pintsch Argand lamps with Pintsch gas, af- 
fording about 54 candle, power at 45 degrees, at $5.09 per M, is 8.7c. 
per car hour. 

The similar cost for five Gordon-Mitchell lamps, affording about 
29 candle power at 45 degrees, with gas at $2.883 per M,is 11.0c. per 
car hour. 

Therefore, the use of the Pintsch Argand system costs, for gas, 
about 20% less per car hour than the Gordon-Mitchell system, and 
affords about 70% more illumination below the horizontal; the 
candle pee at 45 degrees representing about the average inten- 
sity of the light over its lower hemisphere of action. The equiva- 
lent annual saving by using the two lamps, therefore, neglecting 
the fact that the Pintsch lamp affords this extra amount of illumina- 
tion, is as follows: 

The average consumption of city gas would be 6,199,525 cubic feet 
per annum, costing $17,873. The equivalent amount of Pintsch gas 
would be 2,761,629 cubic feet perannum,costing $14,158. There would, 
therefore, be an annual saving of $3,715 per annum by the useof the 
Pintsch Argand system, as compared to the Gordon-Mitchell sys- 
tem, with an illumination proportional to about 29 candle power 
from the latter ~ sages as compared with an illumination propor- 
tional to 34 candle power from the Pintsch system. 

II. Comparing the Gordon- Mitchell lamp using city gas with the 
Pintsch four-flat-flame lamp consuming 3.31 cubic feet per hour, af- 
fording 35.4 candle power at 45 degrees, the annual costs are as fol- 


ows: 
The total city = consumed per annum would be 6,199,525 cubic 
feet, costing $17,873 as before. The total Pintsch gas consumed per 
annum would be 2,700,056 cubic feet, which would cost $13,743. The 
use of the Pintsch four-flat-flame lamp would, therefore, save $4,130 
per annum over the use of the Gordon-Mitchell lamp with city gas, 
or the cost of the Gordon-Mitchell gas equals that of the Pintsch 
gas bought at $6.62 per thousand, and the Gordon-Mitchell lamps 
afford 20 - cent. less illumination in the most. useful direction in 
the car. If the gas consumption of the four-flat-flame lamp was re- 
stricted so that its candle power should be practically the same 
at 45 degrees as that of the Gordon-Mitchell lamp, the annual 
-saving woula be $6,370, or, in other words, the cost of the city gas 
“4 en lamps is equivalent to Pintsch gas at $7.90 per 
thousand. 


A Substantial Indicator Rigging for Locomotives. 


The more frequent use of the indicator on locomotives has re- 
sulted in more carefully designed and better indicator rigs. 
When indicating locomotives was a novelty in which the 
master mechanic or chief draftsman indulged about once a year, 
the cheapest rig that would hold together for that particular time 
was good enough; now on large railroad systems a substantial 
rig is desired, and one that is adjustable to many classes of en- 
gines. For this reason we think our readers will be interested 
in the latest rig used on the Pennsylvania Railroad and shown in 
the accompanying illustrations. 

Fig. 1 shows the general arrangement and the manner of apply- 
ing it to a ‘‘Class R” consolidation locomotive. Figs. 2 and 3 give 
some of the important details. The indicator drum is driven by 
means of a parallel motion attached to the cross-head pin and 
supported on an adjustable standard on the top guide. To attach 
this standard the guide oil cup is removed and an oil stud in- 
serted which bolts the standard down and into the top of which 
the oil cup is placed. The standard has flanges extending down 
each side of the guide and is further secured by two pointed set 
screws in the front flange. The face of the guide has conical re- 
cesses to receive the points of the screws. In the upper end of 
the standard is clamped a vertical cast iron column 2 inches in 
diameter which is adjustable in height and prevented from 
turning by a key. The upper end of this column carries a hori- 
zontal shaft 1} inches in diameter which can be firmly clamped and 
is adjustable laterally. At its outer end it has a journal 1 inch by 
2 for the upper end of one of the long links of the parallel motion. 

The various parts of this parallel motion, except the pins and 
bushings, are shown in detail in Fig. 2. They are all wrought 
iron cast hardened, and the holes A, B, C, D and E are provided 
with bushings. These are a driving fit in the two upper links in 
Fig. 2, and a working fit in the holes correspondingly lettered in 
the other links. The bushings are a shade longer than the total 
width of the links through which they pass, so that the }-inch 
bolts inserted through them hold the parts together without 
binding. The attachment to the crosshead is effected by re- 
moving the nuts on the crosshead pin, and in their place putting 
on first a hexagonal check-nut } inch thick and then screwing 
on the extension piece shown in Fig. 2. This has a 3-inch by 
1-inch journal, which can be adjusted laterally 2 inches by 
means of the leather washers shown. 

The indicator three-way cock is firmly bolted to a bracket on 
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the outside face of the steam chest casing. It is placed as low 
down as convenience of operation will permit, and being outside 4 
of the casing, the pipes to it are more direct and shorter than 
usual, The cock is piped to the steam chest also. The connec- 
tion from the parallel motion to the indicator arm consists of a 
long piece of #-inch iron pipe, with a jaw at its rear end and sup- 
ported at the front end by an adjustable standard attached to the 
face of the steam-chest casing. Clamped on to this pipe is an up- 
right pin that is split for the cord and is grooved on the outside ~ 

to keep the small brass button on the end of the cord from slip- _ 
ping. To connect the cord it is only necessary to pull it out and 4 
drop it through the slit in the pin. Disconnecting it is equally 

easy. This neat arrangement will be appreciated by those who 

have experienced the difficulties of taking cards at high speeds 

The details are shown in Fig. 3. 

From our description and the illustrations it will be seen that 
this rig is not only convenient and durable, but it is adjustable in 
every direction and can be attached to locomotives varying con- * 
siderably in dimensions, The motion to the drum is perfect, the 
cord is short and easily connected, and the steam pipes are short 
and direct. Altogether it is excellent. Mr. A. W. Gibbs, en- 
gineer of tests, states that some of the ideas were obtained from 
the rig used by Professor Goss on the locomotive at Purdue Uni- 
versity, but this rig had to be adapted for road service and the 
features pertaining to the adjustment to various engines and the 
attachment for the cord are new. 








A New Water-Tight Bulkhead Door for Steamships, 





In connection with the construction of battleships, as well as of 
mercantile vessels, there has always been room for improvement in 
the matter of bulkhead doors, So important a point is it, in fact, 
that some time ago the British Admiralty appointed a Commission 
to consider the subject, with the object of adopting some plan 
whereby the risks run through the water-tight doors being left open 
would be minimized, The terrible disaster to the British battleship 
Victoria—which might have been averted had the bulkhead doors 
been closed—has only to be remembered to show che great necessity 
for adopting some method of preventing occurrences of the kind. 
It would seem that now the difficulty has been solved, for Mr. Wm. 
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Fig. 2.—Cetails of Indicator Rig for Class R and Other Locomotives.—Pennsylvania Railroad. 
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Kirkaldy, of Glasgow, has invented a bulkhead water-tight door 
which it is absolutely impossible to leave open. The feature of Mr. 
Kirkaldy’s patent door is its wonderful simplicity. It consists of a 
hollow cylindrical door, which revolves within a suitable ¢asing, 
fixed to, or forming part of, a water-tight bulkhead. By combining 
this revolving cylindrical door and casing a double-door is formed, 
which effectually prevents the ingress of fire; water, etc., through 
the bulkhead, yet on being revolved by hand allows free thorougb- 
fare between water-tight. compartments, with the certainty that at 
all times.and under all conditions one of the doors is absolutely 
closed, thus guaranteeing that the bulkhead is intact and thoroughly 
reliable in the event of a sudden disaster. When the doorways 
in casing and the revolving cylindrical door are in line free passage 
through the bulkhead is gained by entering and standing inside of 
the ‘casing and revolving it by ‘hand, when the ingress doorway 
in casing is absolutely .closed before the opening in the revolving 
door comes in line with the second doorway to allow egress from 
the casing. In the event of a collision there is absolutely nothing 
to be done in the way of closing the water-tight doors. As the 
doors are never open no gearing is required to close them, thus ob- 
- viating the necessity of bulkhead dril!, and allowing the crew to 
perform other urgent work. The invention bas been shown to a 
number of naval and engineer experts and others interested in 
shipping matters, who have expressed their approval of its merits 
and the exceptional features of safety which the door possesses.— 
' The Steamship. 





Successful Trial of Professor Langley’s Aerodrome. 


Some of the best contributions to the science of aerial navigation 
have come from Professor Langley, Secretary of the Smithsonian 
Institution, and it is well known that he has been making experi- 
- ments in this direction for along time. Recently he has been at 

work-upon a machine of his own invention and a trial of it was 
made May 6, near Occouvan, Va.,in the presence of Prof. Alex. 
Graham Bell. The New York Sun of May 14 publishes the follow- 
ing account of the trial as given out by Professor Bell and endorsed 
by Professor Langley: 

**The aerodrome, or ‘flying machine,’ in question was of steel, 
driven by asteam engine. It resembled on enormous bird, soaring 
in the air with extreme regularity in large curves, sweeping steadily 
upward in aspiral path, the spirals with a diameter of perhaps 
100 yards, until it reached a height of about 100 feet in the air, at 
the end of a course of about half a mile, when the steam gave out, 
the propellers which moved it stopped, and then, to my further 
surprise, the whole, instead of tumbling down, settled as slowly 
and gracefully as it is possible for any bird to do, touched the water 
without damage, and was immediately picked out and ready to be 
tried again, 

‘“* A second trial was like the first except that the machine went 
in a different direction, moving in one continuous gentle ascent as 
it swung around in circles like a great soaring bird. At one time it 
seemed to be in danger, as its course carried it over a neighboring 
wooded promontory, but apprehension wasimmediately allayed, as 
it passed 25 or 30 feet above the tops of the highest trees there, and, 
ascending still further, its steam finally gave out again, and it set- 
tled into the waters of the river not quite a quarter of a mile from 
the point at whichit arose. No one could have witnessed these ex- 
periments without being convinced that the practicability of me- 
chanical flight had been demonstrated.” 

Professor Langley also made public a supplemental statement, 
giving some important data regarding experiments. He said: 
“The aerodrome or flying machine has no gas to lift it; as in the 
case of a balloon, but, on the contrary, it is about one thousand 
times heavier, bulk for bulk, than the air on which it is made to 
run, and which sustains it somewhat in the way in which thin ice 
supports a swiftskater. The power is derived from a steam engine, 
througb the means of propellers, but, owing to the scale on which 
the actual‘aerodrome is built, there has been no condensing appa- 

~ratus to use the water over and over. Enough can be carried for 
only a very brief flight, a difficulty which does not belong to larger 
machines than the present example, in which the support- 
ing surfaces are but about fourteen feet from tiptotip. The 
distance flown each time was about one-haif mile. The rate of 
speed depends (as in the case of any vehicle on land) on whether it 
is going on a level or up hill. In the case of this last trial of May 6 
the machine was ascending, that is to say it was going up bill all 
the time, and went through a distance of one-half mile or more in 
one and one-half minutes, or at the rate of a little more than twenty 
miles an hour.” 


Persoual. 





Mr. A. S. Dunham, General Manager of the Ohio Southern 
road, has resigned. 





Mr. H. A. V. Post, of New York, has been chosen President of 
the Chattanooga Southern. 





Mr. H. W. Matters, Purchasing Agent of the Louisville, Evans- 
ville & St. Louis, has resigned. 


Mr. E. P. Huston, Joint Receiver with Mr. E. O. Hopkins, of 
the Peoria, Decatur & Evansville, has resigned. 





W. A. Meagher has been 4ppointed Master Mechanic of the 
Gulf & Interstate, with office at Galveston, Tex. 


Mr. Charles E. Levy, of New Orleans, La., has been chosen 
President of the New Orleans & Western Railroad. 





Mr. O. Emerson Smith, of Portsmouth, Va., has been appointed 
Receiver of the Norfolk & Virginia Beach Railroad. 


Mr. Walter Layman has been appointed Master Mechanic of | 
the Ohio River Railroad, vice A. L. Courtrite resignad. 





Mr. Aldace F. Walker has resigned as Receiver of the St. Louis 
& San Francisco, and Mr. J. J. McCook 1s now sole Receiver. 


Mr. A. J. Beltz has resigned the position of Master Mechanic of 
the Delaware, Susquehanna & Schuylkill Railroad at Drifton, 
Pa. 


Mr. Joseph Dickson has been appointed Receiver of the Litch- 
field, Carrollton & Western, in place of Mr. C. H. Bosworth, re- 
signed. 


Mr. F. E. House has been appointed Chief Engineer of the 
Butler & Pittsburgh road, the new line to be constructed by Car- 
negie interests. 


Mr. F. W. Huidekoper, of New York, has been elected Presi- 
dent of the Chicago, Peoria & St. Louis road, in place of Mr. Henry 
W. Putnam, Jr. 





Mr. H. H. Swift has been appointed General Car Foreman of 
the Cincinnati, Hamilton & Dayton Railroad, with headquar- 
ters at Lima, O. 





Mr. Charles H. Grundy has been appointed General Manager of 
the Marshfield & Svutheastern, with office at Marshfield, Wis., 
vice A. A. Hopkins. 





Mr. J. H. Hill has been appointed General Manager of the Gal- 
veston, Houston & Henderson, taking effect May 15, with head- 
quarters at Galveston, Tex. 





J. H. Reed has resigned the Vice-Presidency of the Pittsburgh 
& Lake Erie Railroad Company, to identify himself with the 
Carnegie railroad interests. 





Mr: E.D. Bronuer, Master Car Builder of the Michigan Central, 
has been appointed Assistant Superintendent of Motive Power of 
that road, with headquarters at Detroit, Mich. 





Mr. George T. Jarvis, who has been recently appointed Re- 
ceiver of the Louisville, Evansville & St. Louis Consolidated road, 
will also act as General Manager of the company. 





Mr. M. F. Bonzano, late General Superintendent of the South 
Jersey, has accepted the position of General Manager of the Chat- 
tanooga Southern, with headquarters at Chattanooga, Tenn. 





Mr. W. Cockfield has resigned the position of Locomotive and 
Car Superintendent of the Interoceanic Railway and has been 
appointed Master Mechanic of the Mexican Central, at San Luis. 


Mr. C. H. Doebler, formerly Master Mechanic of the Big Four 
at Wabash, Ind., has been appointed Master Mechanic of the 
Eastern division of the Wabash Railroad, with headquarters at 
Fort Wayne, Ind. 








Mr. Frank J. Zerbee has been appointed Master Mechanic of 
the Michigan division of the Cleveland, Cincinnati, Chicago & 
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St. Louis, with headquarters at Wabash, Ind., to succeed Mr. C, 
H. Doebler, resigned. 





Mr. W. J. Karner has resigned as General Manager of the St. 
Louis, Belleville & Southern road and the Crown Coal and Tow 
Line, which are now controlled by the Illinois Central, and the 
office has been abolished. 


Mr. J. Layng has been elected Second Vice-President of the 
West Shore road, in addition to the office of General Manager, 
which he has held for several years. He is also the second Vice- 
President of the Big Four. 








Mr. W. R. McKeen, Jr., has been appointed General Foreman 
of the locomotive department of the Vandalia line, with head- 
quarters at Terre Haute. He retains his position of General Fore- 
man of the car department. 





Mr. Thomas Trezise, Master Mechanic of the Philadelphia di- 
vision of the Baltimore & Ohio, has been transferred to the Pitts- 
burgh division, with headquarters at Pittsburgh. Mr. E. T. White 
succeeds him at Philadelphia. 


Mr. George W. N. Reed, formerly Treasurer of the Pratt & 
Whitney Company, of Chicago, has been elected Vice-President 
and General Manager of the company. He has been succeeded as 
Treasurer by Mr. J. C. Stirling. 





Mr. C, J. Clifford has been appointed Superintendent of Motive 
Power of the Chicago, Lake Shore & Eastern Railway Company, 
Mr. E. B. Smith is appointed Master Car Builder, reporting to 
Superintendent of Motive Power. 


Mr. I, N. Kalbaugh, Master Mechanic of the Baltimore & Ohio 
at Glenwood, Pa., has been appointed Division Superintendent of 
Motive Power of that road, with headquarters at Baltimore, Md., 
to succeed Mr. A. J. Cromwell, resigned. 








Mr. G. W. Dickenson has been appointed General Manager of 
the Northern Pacific, with headquarters at Tacoma, Wasb. Mr. 
W. L. Darling has been appointed Chief Engineer, with head- 
quarters at St. Paul, vice E. H. McHenry. 





Mr. W. A. Bell, foreman of the shops of the Cleveland, Cincin- 
nati, Chicago & St. Louis, at Dillon street, Indianapvlis, Ind., 
has been appointed Master Mechanic of the Louisville division of 
that road, with headquarters at Louisville, Ky. 





Mr. T. J. Hennessy, formerly Traveling Engineer of the Michi- 
gan Central, has been appointed Division Master Mechanic of 
that road, with headquarters at Jackson, Mich. Mr. Peter Miller, 
Acting Master Mechanic, has been made Master Mechanic. 


Mr. E. 8S. Washburn, Vice-President of the Kansas City, Fort 
Scott & Memphis, was on May 12 chosen President of the Kansas 
City Belt Railway and the Kansas City Union Depot Company, 
positions made vacant by the decease of Mr. George H. Nettleton. 








Mr. H. G. Frazer, Auditor and Purchasing Agent, and Mr. E. 
Fairfax, Treasurer, of the Knoxville, Cumberland Gap & Louis 
ville, have retired from their respective positions on account of the 
sale of the road to the Southern Railway, and the offices have been 
abolished. 





Mr. E, V. Sedgwick, formerly Master Mechanic of the Mexican 
Central, and for a short time Locomotive and Car Superintendent 
of the Interoceanic Railway, has been appointed Superintendent 
of Motive Power and Superintendent of Transportation of the 
latter road. 





Mr. William H. Schoen, of the Schoen Manufacturing Com- 
pany, anda brother of the President of that company, died on 
May 18, aged 54 years. Mr. Schoen became associated with the 
company at the time of its organization and remained with it up 
to his death, 


Mr. P. M. Hammett has been appointed Division Master Me- 
chanic of the Boston & Maine, at Boston, vice Mr. A. B. Barrett. 
Mr. D. A. Smith has been appointed Master Mechanic of the 
Eastern, Western and Northern divisions, with headquarters at 
Somerville, Mass, 





Mr. Bernard Vogle bas been appointed Mechanical Engineer of 
the Delaware & Hudson Canal Company, with office at Green 
Island, N. ¥Y. Mr. Vogle has been with this road for nearly ten 
years as Chief Drafisman, and has practically occupied the posi- 
tion of Mechanical Engineer for the past three or four years. 





Owing to his protracted illness, the Directors of the Pennsy!- 
vania Railroad have granted General Superintendent Mr. F. L. 
Sheppard an indefinite leave of absence, and appointed Mr. J. M. 
Wallis, at present Superintendent of Motive Power on the divi- 
sion, Acting General Superintendent during Mr. Sheppard’s dis- 
ability. 





Mr. Adolph Buize has been appointed General Purchasing Agent 
for the Grand Trunk road. At one time he was Purchasing 
Agent of the Missouri Pacific, but recently he has been mm the rail- 
road supply business at St. Louis. The Grand Trunk heretofore 
has not had a Purchasing Agent, the department being in charge 
of the General Storekeeper. 


Mr. J. T. Odell has resigned as Second Vice-President and 
General Manager of the New England Railroad to accept the 
presidency of the Butler & Pittsburgh, projected from Butler to 
Pittsburgh, Pa. His headquarters will be at the latter place. 
Mr. Odell was Vice-President and General Manager of the New 
York & New England and its successor, the New England, since 
1893, previous to which date he was for four and one-half years 
General Manager of the Baltimore & Ohio. 


Mr. William S. Sloan, Second Vice-l’resident of the Delaware, 
Lackawanna & Western Railroad, died May 12, of paralysis, at 
South Wilton, Conn., where he has been undergoing treatment 
for nervous prostration for some time. Mr. Sloan was the son of 
the President of the Delaware, Lackawanna & Western. He 
was born in Brooklyn in 1859, and was graduated from Columbia 
in 1882. He entered the service of the Delaware, Lackawanna 
& Western Railroad and ruse to the position of Second Vice- 
President. He was Vice-President of the Fort Wayne & Jack- 
son Railroad, a director in the Bank of the State of New York, a 
member of the Executive Committee of the American Tract 
Society, treasurer of the South Dutch Reformed Church and 
secretary of the Columbia College Alumni Association. Mr. 
Sloan was of a quiet and studious nature and greatly interested in 
the work of the Y. M. C. A., having been one of the heads of that 
association in this country. Mrs. Sloan and five children survive 
him, 


Col. Frank K. Hain. 


No event which has occurred for a long time has caused so 
much pain and produced such a shock to those who knew him, 
as the tragic death of Colonel Hain, which occurred at Clifton 
Springs, N. Y.,on May 9. He had been suffering from nervous 
prostration for several months and had gone to a sanitarium for 
rest and medical treatment. On the afternoon of the 9th he left 
the institution and walked down to view the railroad station. 
Soon after he was discovered under a moving ‘train, some of the 
cars of which had passed over him. When taken out he was still 
living, but died before medical aid reached him. The accident 
was notseen by any one and it is not known how it occurred. For 
the following particulars relating to his life and career we are in- 
debted to the New York Herald: 

‘‘ Colonel Frank K. Hain was born in Berks County, Pennsyl- 
vania, about fifty years ago, and commenced his railway career in 
early youth as an apprentice in the machine shop of the Philadel- 
phia & Reading Railroad. Here, by constant attention and 
unwearied application, he early in life fitted himself for the 
eminent position he afterward occupied among American en- 

ineers. 
. ‘At the end of his apprenticeship he entered the United States 
Navy at the age of twenty-one as an engimeer, serving for two 
years, and participating in some of the most memorable naval 
engagements of the late war. Among these were the capture of 
Foits Jackson and St. Philip and the city of New Orleans by the 
fleet under Admiral Farragut. . ‘ , 

‘‘ Withdrawing from the navy he entered into still more active 
service in the army, in which he won reputation as a brave and 
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gallant officer. At the close of the war he obtained employment 
as a draughtsman with the Delaware, Lackawanna & Western 
Railroad Company at Scranton, after which he entered the service 
of the Pennsylvania Railroad Company at Altoona. Here his abili- 
ties as an executive officer were soon acknowledged, and: he was 
promoted to be Superintendent of Motive Power for the Philadel- 
phia & Erie Division of the road: 

‘From this position he withdrew to accept charge of the de- 
signing department of the great Baldwin Locomotive Works, of 
Philadelphia. In 1871 he visited Russia in the interest of the firm 
and spent some 15 months in introducing and putting into opera- 
tion 20 anthracite coal-burning locomotives which he had previ- 
ously designed. 

“Colonel Hain was offered the position of Superintendent of 
Motive Power on the Erie Railroad two years later, which he ac- 
cepted. He afterward became General Superintendent of the 
Keokuk & DesMoines Railroad, maintaining his position after the 
road became merged into the Chicago,Rock Island & Pacific system 

*‘Colonel Hain was best known tothe New York public through 
his connection with the elevated railroads of this city. When 
the New York and the Metropolitan Elevated Railroad lines were 
leased to the Manhattan Company it was found that a competent 
man was needed as General Manageror Superintendent. Russell 
Sage and the late Jay Gould recommended to the Board of Direc- 
tors that Colonel Hain be appointed to the position.” 


It is not easy, in a brief summary like this, to do justice to the 
life and character of a man like Colonel Hain, as*®he was gener- 
ally known among his friends, He was a man of indefatigable 
industry and energy, and perhaps in the position which he occu- 
pied his greatest deficiency was his inability to lay responsibilities 
on other shoulders, instead of assuming them himself. The re- 
markable record of the road which he managed for so many years, 
which has carried many millions{of passengers during that period, 
with almost complete immunity from accident, excepting through 
the fault or carelessness of those who were injured, shows how 
ably and conscientiously every department was supervised. By 
day and by nght, in sunshine, fog and storm, the responsibility 
for the operation of this road was borne by Colonel Hain, with 
little relaxation and no complete relief. More than a year ago 
there were signs of physical failure, but against the advice of 
friends, he continued in the harness. A few months ago work 
was no longer possible, and he received leave of absence and went, 
it was reported, South, for rest and recuperation. The few weeks 
before his death were spent at Clifton Springs. 

To those who were not intimately acquainted with him he was 
reserved and reticent, but, once in his confidence, he was a genial 
companion and warm-hearted friend. He was deeply interested 
in his occupation, and faithful and loyal to those who employed 
him—much more so than they were and are to the public, which 
they ought to serve better than they do. In his domestic rela- 
tions Colonel Hain’s life was very happy. His wife was a true 
helpmeet to him, and guarded him in every way possible from the 
cares and annoyances incident to his occupation. To those who 
were privileged to enjoy the friendly and confidential talks with 
him in his own household they will always be a memory to be cher- 
ished as long as life lasts. To some who survive him his life and 
death may serve as a warning, by others it will be tenderly re- 
membered, and to all he may be an example of faithfulness and 
loyalty to duty. 


The Passenger Department of the New York Central road has 
just issued a new summer folder, entitled ‘‘ America’s Great 
Resorts.” It is number three of the ‘‘ Four Track Series” of fold- 
ers, and is replete with information of a practical kind. All the 
leading resorts, both east and west, are mentioned in it, 
and the rates and time from New York and from Niagara Fails 
approximately given. This information will be found valuable to 
_ those who contemplate a summer trip, in arranging the details of 
their journey. The folder is handsomely illustrated and contains a 
large and accurate map. A copy of the folder can be obtained by 
sending four cents in stamps to Mr. Geo. H. Daniels, General Pas- 
senger Agent of the road, New York City. 











The Scientific American is going to celebrate its fiftieth anni- 
versary on July 26, by issuing a special number, one of the 
features of which will be a prize essay on the ‘‘Progress of Inven- 
tion During the Past Fifty Years.” A premium of $250 will be 
paid for the best essay of not more than 2,500 words. The five 
next best essays will be published later and paid for at regular rates. 


Equipment Rotes, 


The specifications are out for 200 cars for the Chicago Great 
Western. 








The Florida East Coast Railway is in the market for 100 ven- 
tilated box cats and 100 flat cars. 





The Cold Blast Transportation Company., Kansas City, is in 
the market for 100 refrigerator cars. 





The Georgia & Alabama road is in the warket for six locomo- 
tives, three passenger and three freight. 





H. K. Porter & Company have received an order for a locomo- 
tive for the Rockhill Stone Storage Company. 





The Parkersburg shops of the Ohio River road have just turned 
out a private car for Vice-President G. A. Burt. 


The Lehigh Valley has ordered 25 freight and 5 passenger lcco- 
motives from the Baldwin Locomotive Works. 


The Texas & Pacific has contracted with the Mount Vernon ~ 
Car Manufacturing Company for 300 freight cars. 











The Pennsylvania Railroad has received two large wrecking 
cars from the Industrial Works, of Bay City, Mich. 





The Erie road is building an 80,000-lb. coal car which is to be 
fitted with automatic devices of the Dumping Car Improvement 
Company. 





The Southern Railway has contracted for six freight engines 
with the Brooks Locomotive Works and four with the Pittsburgh 
Locomotive Works. 





The Pullman Palace Car Company has received an order for 20 
passenger cars for the Brooklyn Bridge at $3,200 each. The cars 
are to be provided with electric motors. 





The Great Northern is receiving 400 ballast cars from the Roger 
Ballast Car Company. The cars are combination ballast, coal 
and ore cars with a capacity of 20 cubic yards or 30 tons. 


The Munising Railroad has placed orders through J. T. Gard- 
ner, Chicago, for 200 flat cars, 100 going to the Barney & Smith 
Car Company and the other 100 to Haskell & Barker Car Company. 








The Chicago, Milwaukee & St. Paul is providing a convenient 
means of transporting bicycles without damage by putting in its 
baggage cars overhead rods carrying rubber-covered hooks on 
which they can be hung. 





The Baltimore & Ohio has contracted with the Safety Car Heat- 
ing and Lighting Company for the equipment of 200 passenger 
cars with the Pintsch light. Pintsch gas plants will be erected at 
Baltimvure, Washington and Pittsburgh. 





According to the statement of the receivers to the court, the 
new cars for the Philadelphia & Reading recently ordered were 
contracted for at the rate of $575.83 for each coal car; box cars, 
$607.83 ; gondola cars, $475.82 ; refrigerator cars, $892.83. 





A law has been passed requiring the Manhattan Elevated to 
light its passenger cars by gas or electricity. It requires 40 per 
cent. of the company’s cars to be so equipped within one year, 
40 per cent. more within two years and all of the equipment 
within three years. 


The ten switch engines built for the Chicago & Northwestern 
Railway by the Schenectady Locomotive Works are equipped 
with Latrobe open hearth steel tires, Midvale steel connecting 
rods, Nathan lubricators and injectors, five with American and 
five with Richardson balance valve, Ashcroft gages and Ashton 
pop safety valve. The boilers are made of carbon steel and cov- 
ered with the ‘‘sall mountain” asbestos covering, mentioned in 
our May issue, of which Bruner, Sprague & Company, of Chicago, 
are the agents. 

Contracts for the 5,000 new freight cars for the Baltimore & 
Ohio Railroad were given out early in the month as follows: 
South Baltimore Car Works, 1,000; Pullman Palace Car Company, 
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1,000; Missouri Car and Foundry Company, 900; Michigan-Penin- 
sula Car Company, 800; Barney & Smith Car Company, 800, and 
Mount Vernon Car Company, 500. Of this order 1,890 are single- 
hopper cars, 1,800 box cars, 1,000 coke cars and 400 double-hop- 
per coal cars. It is stated that the Buckeye coupler and the 
Schoen pressed steel bolster will be used on all of these cars, the 
Chicago roof on the boxcars, and that the order fer springs has 
been divided among the Pickering Spring Company, the A. French 
Spring Company and the Chas. Scott Spring Company. The 
Davis box lid, manufactured by the Davis Pressed Steel Company 
of Wilmington, Del., will be used on a large part of this equip- 
ment, 





New Locomotives. 





The New York, New Haven & Hartford Railroad Company has 
recently placed an order with the Schenectady Locomotive 
Works for 20 heavy passenger locomotives. They are to be of 
the American type with 20 by 24-inch cylinders and 13-inch 
driving wheels with steel centers. The engines will weigh about 
134,000 pounds. The boilers are to be 62 inches diameter in the 
smallest ring, with 312 2-inch tubes 12 feet long. The firebox will 
be of the ‘ toboggan” type placed on tep of the frames and 
will be 9 feet long and 41 inches wide. The boilers are to have 
an extended wagon top with radial stays, the dome being on the 
extension of the wagon top. The maximum travel of valves is to 
be 6 inches. The guides are to be of the croccdile form, that is, 
one bar above and the other below the cross-head. The boilers are 
made very heavy,with butt longitudinal joints, sextuple rivetted. 
The specifications were prepared by Mr. John Henney, Jr., Su- 
perintendent of Motive Power of the line. The engines will be 
the most powerful of their class which have thus far been built. 

The Schenectady Company are also completing five Mogul 
freight engines for the Maine Central road. These wil) have 20 
by 26-inch cylinders and 63-inch wheels. 

Mr. Harvey Middleton, the new Superintendent of Machinery 
of the Baltimore & Ohio Railroad, has prepared specifications for 
some new heavy ten-wheeled passenger engines for that line. 
They are to have 21 by 26-inch cylinders and 78-inch driving 
wheels, and will weigh about 140,000 pounds. Owing to the 
short curves on this line the total wheel base of these engines 
will be only 24 feet 6 inches and the driving wheel base 13 feet 
8inches, The trailing driving axle is under the middle of the 
firebox, and the other wheels are placed as near_together as their 
diameters will permit. The firebox is also of the ‘‘ toboggan” 
type, placed on top the frames and with an extended wagon top 
and radial stays. 








Trade Catalogues. 


[In 1894 the Master Car-Builders’ Association, for convenience in the 
filling and preservation of pamphlets, catalogues, specifications, etc., 
adopted a number of standard sizes. These are given here in order that 
the size of the publications of this kind, which are noticed under this 
head, may be compared with the standards, and it may be known whether 
they conform thereto. 

It seems very desirable that alltrade catalogues published should con- 
form to the standard sizes adopted by the Master Car-Builders’ Association, 
and therefore in noticing cataJogues hereafter it will be stated in brackets 
whether they are or are not of one of the standard sizes.] 

STANDARDS. 
For postal-card cirowlars.....:cccccccccsccccccescce see 334 inches by 64% inches. 
3% inches by 6 inches. 

6 inches by 9 inches. 

L , 9 inches by 12 inches. 
Specifications and letter-paper...............eeeeeeeee 84 iaches by 1034 inches. 


Pamphlets and trade catalogues............s.sssess 


ILLUSTRATED Price List OF ARCHITECTS, ENGINEERS AND 
DRAUGHTSMEN’S SUPPLIES. F. Weber & Co., Philadelphia. 
209 pages, 6 by 9 inches. (Standard size.) 

This is an elaborate catalogue, which gives a great deal of detailed 

information about the materials and instruments used by archi- 

tects, engineers and draughtsmen, and sold by this firm, but it 
does not seem to call for special comment. 


CATALOGUE OF PEDRICK & AYER COMPANY, Manufacturers of 
Special Railroad Machine Tools. Philadelphia. 105 pages. 
6 by 9inches. (Standard size.) 

The tools manufactured by this company include Richard’s 


patent open-side planer, which is made in a number of sizes, 





Full descriptions are given of this machine and also illustrations 
showing the kind of work which can be done on them and the 
method of doing it. 

The list of tools of this company also includes shapers, plate- 
scarfing or planing machine, specially constructed for scarfing 
steel ship plates, nutting machines, five forms and sizes of which 
and various attachments for them are described and illustrated. 
These attachments include universal index-heads, vertical index- 
heads, vertical or angular attachments, vises for holding work, 
vise chucks, circular attachments, etc. Following these are a 
series of illustrations showing how work can be done on these ma- 
chines with direction for doing it. Among the other tools which 
are made by this company, and are illustrated in this publication, 
are universal grinding machines, portable valve-seat votary plan- 
ing machine, chucks for holding valves while }they are being 
planed, portable crank-pin and wrist-pin turning machines, 
horizontal boring and drilling machines, cylinder boring and fac- 
ing machines, portable cylinder boring machine, and various 
tools, chucks and other devices, to be applied to the machines 
which the company makes. 

Another apparatus is intended for heating, setting and remov- 
ing tires. ‘It consists of an oil tank and a furnace, the latter 
having over the fire grate four cetorts; the first three of them for 
making gas, and the fourth for heating the compressed air. The 
three gas cylinders are connected together so that the gas in its 
passage from the first retort, where the oil is admitted, becomes 
very hot. The fourth cylinder, being in the hottest place, heats 
the air to about the same temperature.” The oil is thus converted 
into gas and is burned in contact with the tires, being mixed with 
air in the burners. 

Other machines which the company makes are Otto’s patent 
flue cleaner, a jointer for facing brasses of connecting rods, a 
locomotive lath motion model, etc. 

A new department, which has been added to the establishment, 
is that for making air compressors, pneumatic hoists and appli- 
ances used in connection with this class of machinery; the exten- 
sive use of which has made it an important branch of the 
business. Special attention is now given to this department and 
various new appliances have been brought out. 

The catalogue is illustrated by excellent wood cuts, is well 
printed and has a good index, all of which can be commended. 


The Jungfrau Railway. 


Competitive plans are desired by the Bureau der Jungfraubahn, 
Babnhofstrasse 10, Ziirich, for the proposed railway to the summit 
of the Jungfrau. The sum set apart for the purpose of making 
awards to the successful competitors is about $6,000. The prizes in 
question are offered for the best solution of three different groups 
of problems. The first of these relates to the construction of the 
line, and plans are desired showing the tunnel profile; the lining, if 
any, the kind of permanent way and superstructures proposed ; the 
racks, points and switches. The question of electrical power trans- 
mission from the falls on the Lutschine River is also included in the 
first group, together with the designs. for the cars, stations, club 
buildings and elevator from the last station to the mountain sum- 
mit. The lift of the elevator is fixed at 328 feet, and the shaft is to 
be 26 feet in diameter, and to be provided with stairways. In the 
second group of problems proposals are required for methods of 
executing the work, the driving of the tunnels, removal of spoil, 
and of precautions for the safety of the men. The third group is con- 
cerned with the working of the line. and competitors should deal 
with the question of maintenance of the way, the electric lighting 
of the tunnel, cars and stations, and with heating of the two latter 
by the same agent. Finally, the security of the passengers and staff 
should also be considered in this connection. Such plansas are sent 
in will be considered by experts, on whose recommendations the 
premiums will be awarded. Successful competitors will have no 
further claim on the committee, as the prize is considered to be con- 
sidered as payment in full for the use of the premium designs. 
Unsuccessful designs will be restored to their originators and will 
remain their private property. 

The maximum gradient of the proposed line is fixed at lin 4, 
and the minimum radius of curvature at 328 feet. The maximum 
width of the cars must not exceed 8.2 feet, and the greatest height 
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9.84 feet. The speed has been fixed at from 4.3 to 6.2 miles per hour. 
The water power available is 5,000 horse power effective. The falls 
are situated at about five'miles from the proposed starting point of the 
line, which will be about 1.5 miles from the tunnel portal. The total 
length of tunnel will be about 6.2 miles. The latest date for sending 
in proposals is August 1 next.—Iron Age. 


The Steam Boiler Plant of the National Electrical Expo- 
sition. 








The Improved Root ‘Water Tube Boiler, manufactured by the 
Abendroth & Root Manufacturing Company, of New York, was 
selected to furnish all the steam used at the National Electrical 
Exposition, now open in New York, there being two equal units 
forming one battery of 500 horse power of boilers. The well-known 
anthracite automatic stoker, manufactured by the Wilkinson 
Manufacturing Company, of Bridgeport (Monvgomery County), Pa., 
was selected to handle the coal supplied to the fire. 

The coal, after being dumped at some distance from the boilers, 
in the rear, is taken by the C. W. Hunt coal conveyor and carried 
along the side and a little past the front of the boilers where it is 
elevated to a point near the ceiling from whence it is delivered 
through tubes to the hoppers of the Wilkinson Stokers, and, of 
course, from that point it is fed uniformly down the inclined 
grates, burning on its way and reaching the foot of the grates as 
ash, and finally it is dumped into the ash pit below. 

The Hunt conveyor next takes the ash and carries it back toa 
dumping place some distance in the rear of the boiler, dumping it 
there automatically. 

The water of New York City being especially well adapted for 
boiler use, no filters or purifiers were considered necessary. The 
pump supplying feed water to the boilers is one of the H. R. Worth- 
ington Company’s make, and is electrically driven by one of Crock- 
er-Wheeler Company's pump motors: The pump is one of the 
“steeple pattern,” and combined with its motor presents a novel 
and elegant appearance. 

Two of the Root feedewater regulating devices, manufactured by 
the Abendroth & Root Manufacturing Company, of New York, 
work in connection with the boilers and feed pump, starting the 
pump automatically when the water level in the boiler falls below 
its proper level, and again stopping the pump when the water in 
the boiler tends to rise above its normal working level. 

Thus the entire working of the boiler is made automatic, even to 
the damper regulation, which is effected by the mechanism made 
by the Locks Damper Regulator Company, of Salem, Mass. 

The entire operation of this plant is so safe and simple that it 
was decided to put it in charge of a woman to show conclusively 
that if steam-users will putin the best of everything that the 
market places at their disposal, and if they will equip their plant 
properly throughout, it will become so simple in its operation that 
a woman can operate it as well as the most expert fireman. 

The valves used in the main steam piping are especially adapted 
to high-pressure and ordinary rough handling. They are heavy, 
straight way valves with an outside yoke and screw and are made 
by the Chapman Valve Manufacturing Company, of Indian Orchard, 
Mass. 

The pressure carried by the boilers is 125 pounds. This pressure 
is carried along the main steam piping to a point just beyond the 
first engine and there it is reduced by a reducing valve to 90 pounds, 
at which pressure it is carried to all the other engines on exhibition. 

At the exhibit of the Ashcroft Manufacturing Company two Ed- 
son recording gages will be found in operation, one recording the 
pressure of steam at theboiler and the other gage recording the 
pressure on the low pressure side of the reduction valve. 

The boilers are equipped with steam gages manufactured by the 
Ashcroft Manufacturing Company, and with nickel seated pop 
safety valves made by the Consolidated Valve Company, both of 
New York and Bridgeport, Conn. 

The fine smooth black finish of the boilers is produced by the use 
of Dixon’s Graphite Boiler Front Paint made by the Joseph Dixon 
Crucible Company, ef Jersey City, N. J.. whose exhibit will be 
found in the neighborhood of the boilers. The mason work is cer- 
tainly of exceptionally fine appearance and is most creditable te the 
mason, Garret S. Wright, of New York. 

The exhaust piping from the 11 engines will probably interest 
many of the visitors to the Exposition as it has been used by so 
many electric light companies for this purpose. We refer to the 
spiral riveted pipe made by the Abendroth & Root Manufacturing 
Company, of New York. 

The battery of improved Root boilers use at this exposition is in- 


exact duplicate to the twelve batteries of boilers used at the cele- 
brated tunnel plant of the Baltimore & Ohio Railroad in Balti- 
more, Md. 

The engines on exhibition are all direct connected with genera- 
tors with two exceptions. 

The engines will be found arranged in the following order, begin- 
ning with engine nearest to boilers: 

"Lhe Phoenix engine (the only compound engine). 

The Ball & Wood engine. 

The Straight Line engine. 

The Harrisbugh engine. 

The Watertown engine. 

The Payne engine. 

The McEwen engine. 

The Weston engine (belted). 

The New York Safety engine ‘belted), 

The Case engine. 

The Shepard engine. 

The Woodbury Engine. 

The exhaust from all of these engines is passed through a Goubert 
feed-water heater and then sent through the spiral riveted exhaust 
pipe (placed outside the building) to a point above roof. 

All the feed water used will pass through this heater, thus sup- 
plying the boilers with a bountiful supply of water heated to near 
212 degrees, 

Part of the steam pipe covering work is Keasbey & Matteson’s 
magnesia sectional covering, while the other is Gilmour’s as- 
bestos covering. 








Cast-Iron Wheels in Europe. 


Of all the European countries Austria is the only one where the 
use of cast-iron wheels for railroad purposes is not now prohibited 
by law, and where, consequently, their manufacture has not been 
entirely killed. Those laws originated at a time when the make-up 
of such wheels was far from the present state of perfection as 
manufactured in the United States. 

The general use of these wheels in the United States gave to the 
manufacturers an opportunity of improving their methods, and to 
furnish better ones, so that the manufacture of cast iron wheels is 
to-day a large industry in the United States, and it is said there 
are more cast-iron wheels manufactured in the United States in 
one day than in all Europe in one year. 

That cast-iron wheels are, nevertheless, well liked wherever they 
are used is proven by the fact that the Austrian Government, dur- 
ing the past year, asked its representative in the United States, 
Mr. Fr. von Emperger, Consulting Engineer, 71 Broadway, New 
York, to make an investigation of the American practice. Asa re- 
sult of this investigation the Austrian Govermnent railways placed 
an order with a prominent car wheel maker for 120 car wheels of 
the standard size, for the purpose of using them on freight cars 
with brakes. The lot has been delivered, but cannot be used else- 
where than within the Austrian boundaries. The reason of this 
limitation is a rule of the German Railway Union Code, which com- 
prises all centrai Europe, or at least all the States neighboring Aus- 
tria. This rule prohibits the use of brakes with cast-iron wheels, 
and the interchange of cars with cast-iron wheels is therefore im- 
possible, except within the Austrian boundaries, where the rail- 
way system comprises some 6,000 miles. 

If, by these trials, the European officials can be induced to 
abolish the above-mentioned rule of the German Railway Union 
Code there would be a bright prospect for the export of cast-iron 
wheels to Europe, as the necessary experience and skilled labor, as 
well as the requisite machinery, cannot be had anywhere in 
Europe. This trade is, of course, limited to Austria for the pres- 


ent, so far as railways are concerned, and to street railway equip- 
ment. 








The Bushnell Car Seats, 


The eight new passenger cars for the Lehigh Valley’s new train 
between New York and Buffalo, known as the “Black Diamond 
Express,” are all equipped with seats made by the Bushnell Man- 
ufacturing Company, of Easton, Pa. The two trains for this serv- 
ice are among the finest ever equipped, and these seats were se- 
lected for their beauty and excellence from the samples submitted 
to the company by competing concerns, They are finished with 
specially designed mahogany arm rests, and are upholstered in ma- 
hogany colored frieze plush. 

Since Jan. 1 the Bushnell Manufacturing Company has secured 
many large and important contracts on both street and steam rail- 
ways, among which may be mentioned seats for 20 sleepers built by 
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the Wagner Palace Car Company; 20 cars for Detroit Street Rail- 
way Company; 10 cars for Akron, Bedford & Cleveland Railway 
Company; 18 cars for Cleveland, Painesville & Eastern Railway; 20 
cars for Milwaukee Street Railway; 8 cars for Lehigh Valley Rail- 
road: 88 cars for Metropolitan Street Railway of Kansas City; 10 
cars for Delaware, Lackawanna & Western Railroad; 15 cars for 
Philadelphia & Reading Railroad, and 30 cars for Broadway Cable 
Railway, of New York. 

The success which these orders indicate is the result of excellence 
of design in their output, coupled with the high-grade materials 
employed. 








The New York office of the Otis Steel Company hé&s been re- 
moved to the Manhattan Life Building, No. 66 Broadway. 





Fox Solid Pressed Steel Company have removed their general 
offices to rooms 1405, 1407 and 1409, in the Fisher Building, 281 
Dearborn street, corner of Van Buren street, Chicago. 





Mr. James McLaughlin, recently with the Philadelphia Eugineer- 
ing Works, Limited, has been elected Secretary and Treasurer of the 
Barr Pumping Engine Company, Philadelphia, Mr. W. W. Lind- 
say is the General Manager of the latter company. 





The Diamond Machine Company, of Providence, R. I., are ship- 
ping to the Japanese Government a large order for grinding ma- 
chinery received through their London house. The shipment com- 
prises a large number of articles, including, among others, ten 
of their large size water-tool grinders. 





Carbon Steel Company, manufacturers of acid open-hearth steel, 
locomotive firebox and boiler plates, and universal plates for 
bridge and building purposes, announce the removal of their Chi- 
cago offices to rooms 1411 and 1413, in the Fisher Building, 281 
Dearborn street, corner of Van Buren street. 





The Westinghouse Air-Brake Company intend putting a roof over 
the open space between their foundry ‘and blacksmith shop build- 
ings at Wilmerding. This wil! give them additional foundry room 
to the extent of 50 by 500 feet, in which they will erect another sys- 
tem of flask carriers, thereby increasing tke output of their fonndry 
from 30 to 40 per cent. 





The Continental Iron Works, Brooklyn, N. Y., have supplied four 
Morison suspension furnacesto the Tuttle Manufacturing and 
Supply Company, of Anaconda, Mont., three to the International 
Navigation Company, of New York, for the steamer Jilinois, and 
six to Wm. B. Pollock and Company, Youngstown, O. Also 
several to the Plant Steamship Company, for use on their steamers. 





The Franklin Institute, of Philadelphia, after carefully exanin- 
ing into the merits of Cleveland Twist Drill Company’s grip sock- 
ets, have awarded the firm the Edward Longstreth medal of merit. 
his action on the part of the Franklin Institute endorses the com- 
pany’s statements, that this grip socket is the best device for hold- 
ing and driving taper-shank twistdrills that has ever been intro- 
duced. 


The Geometric Drill Company, of New Haven, Conn., has removed 
to their new factory at 150 Ashman street. The management is in 
the hands of W. J. Smith, as heretofore. H. E. Adt, who has been 
connected with John Adt & Son for 15 years, has become associated 
with the Geometric Drill Company, and will be in charge of the 
business department. He will also assist in the designing of special 
machinery, 








Judge Dallas, of the United States Circuit Court for the Eastern 
District of Pennsylvania, filed an opinion on the 6th ult. granting 
the Ewart Manufacturing Company a preliminary injunction against 
James H, Mitchell, restraining the latter from the manufacture of 
an infringement of the plaintiff company's patented chain, which 
is known as the ‘* Dodge Chain,” and which is legally manufactured 
by the Link-Belt Engineering Company, of Philadelphia, and the 
Link- Belt Machinery Company, of Chicago. 





Mr. E. P, Roberts, Consulting Engineer, and President of the 
Correspondence School of Technology, Cleveland, O., has been ap- 
pointed Consulting Engineer for the Port Clinton, O., Electric 
Light and Power Company. Heis also engineer for the Massillon 
State Insane Asylum, Massillon, O., having charge of the electrical. 
heating, hydraulicand sanitary work, the latter two depattments 
being taken care of by Mr. E. C. Cooke, Mr. Roberts is also Con- 
sulting Engineer for the Columbus State Hospital. All these are 
new plants on which bids will be called for within the next 30 days. 


The U. S. Standard Drawn Steel Company has been incorporated 
in Ohio, with a capital stock of $50,000, and will manufacture stay 
bolts and hollow and solid shafting, also"weldless tubing of brass, 
eopper. iron and steel, solid cold drawn shapes in steel, ana solid 
and hollow billets. The officers are: President, Samuel A. Sague; 
Vice-President, L. E. James; Secretary; C. E. Westhafer; Treas- 
urer, C. H. Howland. The works will be located at Cuyahago Falls, 
O., and the general office in the Western Reserve Building, Cleve- 
land, O. Hydraulic machinery will be used toa large extent in the 
new plant. 





The Erie Railroad Company, after careful investigation, and the 
consideration of a number of plans, have contracted with the Dodge 
Coal Storage Company, of Philadelphia, Pa., for a 150,000-ton storage 
plant at East Buftalo, N. Y. The coal will be stocked in nine divi- 
sions or piles, each of about 17,000 tons capacity. The plant will be 
constructed under the patents of the well-known Dodge system, 
with the. latest improvements, including a complete haulage system 
for handling the cars. The efficiency of the Dodge system is in- 
dicated by the fact that every railroad using it has contracted fora 
second plant, after more or less extended experience with the first. 

Mr. T. F. DeGarmo has been appointed Eastern Representative 
of the Chicago Pneumatic Tool Company, with office in New York; 
and William Mack, as Western Representative, with office in Den- 
ver, Colo. The company are shipping to Europe three hundred 
(300) machines of their largest size, and are arranging to open a 
branch office in London. They have edded to their line the Man- 
ning Sand-papering Machine, which is meeting with great success, 
and has proven a great labor saver on coach work; a pneumatic 
car cleaner for cleaning upholstered seats and carpets in the car 
and sending the dust through a hose out of the window; and the 
Manning piston air dril], which is an entirely new machine on the 
market. 





At a meeting of the New York and Brooklyn Bridge trustees, 
on May 20, the Babcock & Wilcox Boiler Company was awarded a 
contract for two 400 horse-power boilers for $4,350. The Walker 
Manufacturing Company, of Cleveland, O., got the contract for 
two generators of 400 kilowatts, each at $15,849. The Southworth 
Foundry and Machine Company, of Philadelphia, received the con- 
tract for two 600 horse-power engines at $16,400. Twenty passenger 
cars, 48 feet long, and provided with electric motors, were ordered 
of the Pullman Palace Car Company, at $3,200each. The trustees 
authorized Chief Engineer Martin to advertise for bids for an ex- 
tension of the power house adequate to receive the additional 
machinery. This machinery ordered is for the electrical equipment 
for switching trains at the terminals. 

Bids for the machinery and electrical equipment for the new 
Bascule bridge at N. Halsted street, Chicago, were opened on May 
11. The machinery bids were as follows: Vulcan Iron Works, Chi- 
cago, $12,956; Chas. Kaestner & Co., $15,845. 

The bids for electrical work were as follows: General Electric 
Company, $7,000; Geo. P. Nichols & Bro., $6,272.50; Vulcan Iron 
Works Company, $5,379. 

The contract for the substructure had previously been let to Wil- 
son & Jackson, Chicago, and for the superstructure to the King 
Bridge Company, Cleveland. This is to be one the finest equipped 
bridges in the city, and is to be of the same pattern as the Metro- 
politan Elevated bridge at Jackson street, which is working so suc- 
cessfully. 


In a neat little pamphlet issued by the Standard Paint Company, 
2Liberty street, New York, the method of applying “P. & B. 
Ruberoid” car roofing is described. This material has as a founda- 
tion the best felt manufactured, and this is saturated with the 
“Pp. & B.” water and acid proof composition. It isa perfect non- 
conductor, is not affected by changes of temperature, is permanently 
pliable and elastic, is easily applied and is claimed to have as 
long a life as the car itself. It is put up in rolls 60 inches wide, each 
roll containing enough to coveracar. The same material has been 
successfully used in refrigerator cars between the floors. The “P. 
& B.” insulating papers are also used extensively in refrigerator 
car insulation, the Merchants’ Despatch Transportation Company 
alone having bought over 1,500,000 square feet of it since Jan, 1, 
1895. The “P. & B. Ruberoid” roofing for buildings is put up in 
rolls 36 inches wide, containing 216 square feet and is claimed toout- 
last metal roofs. Its use is advocated for round houses, train 
sheds, boiler houses, etc. 
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The Pedrick & Ayer Company, 1001 Hamilton St., Philadelphia, 
who manufacture the well known belt driven air compressors, 
advocate the use of these compressors “‘in series,” which is accom- 
plished by setting the automatic regulating devices on the machines 
at slightly different pressures, the lowest one being set at the 
. minimum pressure desired. The others are set between this mini- 
mum, and the maximum, so that they take up their work in suc- 
cession and keep at it until the maximum pressure is reached, each 
one stopping in turn, and remaining idle until more air is required. 
This is claimed to be a very decided advantage in installing an air 
plant.. One machine can at first be installed, and when the require- 
ments call for more air, another of;the same kind can be at- 
tached to the main conveying the air to the receiver, not in any 
way impairing the utility of the first machine, and this process of 
adding machines continued as long as the demand for air increases, 
This plan has the advantage that should any machine become worn 
and require repairing, that particular machine can be disconnected 
and not seriously cripple the series, It is urged that even for large 
plants these belt compressors are economical, as they derive their 
power from the large shop engine, which is ordinarily more eco- 
nomical than the much smaller steam cylinder of a steam driven 
air compreesor. 


Spencer Miller, Engineer of the Cableway Department of the 
Lidgerwood Manufacturing Company, New York City, has returned 
from a four months’ visit to Europe much improved in health and 
bringing with him all the American rights under the patents of the 
Temperly Transporter which the Lidgerwood Company will imme- 
diately place upon the market. The Transporter is a hoisting and 
conveying device employing a suspended beam as atrackway. The 
chief points in its favor are simplicity in operation, low cost and 
extreme flexibility. Noskill whatever is required to operate the 
apparatus. About 300 transporters have already been made and 
the device has therefore passed through its experimental stage. 
The British Admiralty have adopted it for coaling battleships, hav- 
ing recently purchased nearly 100 of them. Mr. Miller also secured 
a contract in Paris from the new Panama Canal Company, for seven 
cableways which were shipped April 30, to Panama. Mr 
Miller has recently had a datent granted him for a novel 
form of scoop bucket, which has been thoroughly tested, and 
has proved entirely satisfactory in loan and sand. It is employed 
onacableway. The bucket is lowered to the toe of the sand bank, 
and the carriage is,run ahead so that the draw of the hoist rope is 
approximately parallel with the slope of the bank and the bucket 
is drawn up, thereby filling it. Ifthe material be soft the bucket 
will fill without guidance, but in harder material the bucket has to 
be guided by a man following it. The bucket is then conveyed 
back to the place of dumping, and by virtue of lowering the bucket 
it is overturned and the load spilled. Mr. Miller has also had an- 
other patent granted him for a novel form of. aerial dumping de- 
vice. 





Messrs. S. T. Wellman, J. W. Seaver and C. H. Wellman an 
nounce that they have associated themselves together under the 
name of the Wellman, Seaver Engineering Company, with offices 
in the New England Building, Cleveland, O. They expect to make 
specialties of the following lines of construction: Bessemer and 
open hearth steel plants, including the most modern furnaces and 
rolling mills and special electric, hydraulic and pneumatic machin- 
ery for the economical handling of material in and around the 
works: manufacturing and mill buildings of every description, de 
signed with special reference to economical and substantial con 
struction; coal handling and storage plants. 

They are the owners of the Wellman Patent Rolling Open Hearth 
Steel Melting Furnace, which is now in operation at the works of 
the Illinois Steel Company, South Chicago, Ill., and at the Stand- 
ard Steel Works, Burnham, Pa. They alsoown the Wellman pat- 
ent method and machine for charging open hearth furnaces, in use 
at both the above works as well as in the Homestead Steel Works 
of the Carnegie Steel Company, and the Pencoyd Iron Works, 
Philadelphia, Pa, They own the exclusive right to manufacture 
the Seaver Patent Coal Elevator. : 

Complete plans, specifications, and estimates for work will be 
furnished in any of these lines and they are prepared to take con- 
tracts for the same, erected and in working order, or will furnish 
the drawings and superintend the construction for parties desiring 
to do theirown work. They will act as Consulting Engineers for 
steel works desiring theirservices in that capacity. The well-known 
metallurgist chemist, Mr. Geo. W. Goetz, of 219 Thirty-Fourth 
Street, Milwaukee, Wis., is associated with the company. 


Our Directory 
OF OFFICIAL CHANGES IN MAY. 


We note the following changes of officers since our last issue. 
Information relative to such changes is solicited, 


Butler & Pittsburg.—F. E. House has been appointed Chief Eng- 
neer. 

Boston & Maine.—Mr. P. M. Hammett has been appointed Division 
Master Mechanic, vice A. B. Barrett, at Boston. Mr. D. A. Smith 
is appointed Master Mechanic of Eastern, Western and Northern 
divisions, with headquarters at Somerville. 

Baltimore & Ohio.—Mr. I. N. Kalbaugh has been promoted to 
the position of Division Superintendent of Motive Power, with 
headquarters at Baltimore, vice A. J. Cromwell, resigned. Master 
Mechanic Thomas Trezise has been transferred to the Pittsburg 
division with office at Pittsburg and is succeeded at Philadelphia 
by KE. T. White. 

Chicago, Peoria & St. Louis—Mr. F. W. Huidekoper has been 
elected President, vice Mr. H. W. Putnam, Jr. 

Chicago, Lake Shore & Eastern.—C. J. Clifford is appointed Su- 
perintendent of Motive Power, and E. B. Smith Master Car 
Builder, reporting to Mr. Clifford, 

Chattanooga Southern.—Mr. H. A. V. Post, of New York, has 
been chosen President. Mr. Joseph W. Burke has retired from the 
position of receiver. Mr. M. F. Bonzano has been appointed 
General Manager, with headquarters at Chattanooga. 

Cleveland, Cincinnati, Chicago & St. Louis.—Mr. W. A. Bell 
has been appointed Master Mechanic at Louisville, Ky. Mr. F 
Zerbee has been appointed Master Mechanic at Wabash, Ind., 
C. H. Doebler, resigned. 

Delaware, Lackawanna & Western.—Mr. Wm. S. Sloan, Second 
Vice-President, died on May 11. 

Delaware, Susquehanna & Schuylkill.—Mr. A. J. Beltz has re- 
signed as Master Mechanic at Drifton, Pa. 

Delaware & Hudson Canal Co.—Mr. Bernard Vogle has been ap- 
pointed Mechanical Engineer, with office at Green Island, N Y. 

Gulf & Interstate—W. A. Meagher has been appointed Master 
Mechanic, with office at Galveston. 

Galveston, Houston & Henderson.—Mr. J. H. Hill has been ap- 
pointed General Manager, with headquarters at Galveston, Tex. 

Grand Trunk.—Mr. Adolph Butze has been appointed General 
Purchasing Agent. Mr. Wm. McWood, formerly Assistant Me- 
chanical Superintendent, has been appointed Superintendent of 
the Car Department with headquarters at Montreal. 

Interoceanic.—Mr. E. V. Sedgwick has been appointed Superin- 
tendent of Motive Power and Superintendent of Transportation. 

Knoxville, Cumberland Gap & Louisville—Mr. H. G. Fraser, 
Purchasing Agent, has resigned and the office is abolished. 

Kansas City Belt & Kansas City Union.—Mr. E. S. Washburn 
has been chosen President, to succeed G. H. Nettleton, deceased. 

Louisville, Evansville & St. Louis.—Purchasing Agent H. W. 
Matters has resigned. 

Louisville, Evansville & St. Louis Consolidated.—Mr. Geo. T. 
Jarvis, Receiver, will also act as General Manager. 

Litchfield, Carrolton & Western.—Mr. Joseph Dickson has been 
appointed Receiver, vice C. H. Bosworth, resigned. 

Mexican Central.—Mr. W. Cockfield has been appointed Master 
Mechanic at San Luis. 

Marshfield & Southeastern.—Mr. Chas, H. Grundy has been ap- 
pointed General Manager, with headquarters at Marshfield, Wis. 

Michigan Central.—Mr. E. D. Browner, Master Car Builder, has 
been appointed Assistant Superintendent of Motive Power, with 
headquarters at Detroit. Mr. J.T. Hennessy has been appointed 
Division Master Mechanic at Jackson. Peter Miller has been ap- 
pointed Master Mechanic. 

Norfolk & Virginia Beach.—Mr. O. E. Smith has been appointed 
Receiver. 

New Orleans & Western.—Mr. Chas, E. Levy has been chosen 
President. 

New England.—Mr. J. T. Odell has resigned the position of Sec- 
ond Vice-President and General. Manager. 

Northern Pacific Railroad.—G. W. Dickenson has been appointed 
General Manager, with headquarters at Tacoma, Wash. Geo. H. 
Earle is Secretary to Receivers, with office at St. Paul. Minn. W. L. 
Darling has been appointed Chief Engineer, with office at St. Paul, 
vice E. H. McHenry. 

Ohio Southern—General Manager A. S. Dunham has resigned. 

Ohio River.—Walter Layman has been appointed Master 
Mechanic, vice A. L. Courtrite, resigned. 

Pennsylvania.—J.M. Wallis, Superintendent of Motive Power, 
is appointed Acting General Superintendent of Division during 
disability of Superintendent F. L. Sheppard. 

Saginaw, Tuscola & Huron.—Sanford Keeler has resigned as 
General Manager. The President, William L. Webber, assumes 
the title of that office. 

St. Louis, Belleville & Southern.—Mr. W. J. Karner, General 
Manager, has resigned, and the position is abolished. 

St. Louis & San Francisco.—Mr. Aldace F. Walker has resigned 
as Receiver and Mr. John J. McCook is now sole Receiver. 

Wabash.—C. H. Doebler is appointed Master Mechanic at Fort 
Wayne, Ind. 

West Shore:—Mr. J. D. Layng, General. Manager, has also been 
made Second Vice-President. 


Employment. 





vice 











A young man desirous of advancing, is open for engagement as 


Purchasing Agent or General Storekeeper; has had about six years 
experience as general storekeeper, also several years experience 
with Mechanical Department accounts. He is strictly sober, can 
furnish Al references. Address STOREKEEPER, care AMERICAN 
ENGINEER AND CAR BUILDER. 
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THE ROBERTS 5M Wii li BOILER. 


SOO IN USE for Naval and Marine Purposes. 
Send for Handsome Illustrated Catalogue. P 39 CORTLANDT STREET, NEW YORK. 


IHE AMERICAN STEEL TRUCK 
FREIGHTS and TENDERS. 
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— \\ a2 ; J y Guaranteed to Stand Service for the Life of the Car 
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AMERICAN STEEL FOUNDRY CO.. ST. LOUIS, MO.. U.S. A. 


Send for Descriptive Circular. 


a BAKER GAR NEATERS 








DROP FORGED SPECIAL FITTINGS FOR BAKER HEATER WORK. 


FLEXIBLE STEEL FIREPROOF HEATERS 


FIVE OTHER STYLES. (Successor to Baker Heating Co.) 
Single and Double Circulations. | 143 LIBERTY sT., NEW YORK. 


FOR TESTING 
O 4 SEN’S Tron Specimens, 
eI Bridge Materials, 
Chain, Cement, 


: Testing Machines Wire Springs, Etc. 
Hydraulic Presses, 


eyeq =6ss«sAwarded Medal of Merit at The World's Fair. Gauges Pumps. 
o> —TINIUS OLSEN & CO., 500 N. 12th St., Philadelphia, Pa. 


“CYRUS ROBERTS” 


Hand Car Specialties, 


‘ INSULATED STEEL WHEEL 


OF STEEL 


WILLIAM C. BAKER, 


For Turning, Planing and Boring Metals. 
50,000 ALREADY:-IN USE. 














SEND FOR CATALOGUE. 
_ ARMSTRONG BROS. TOOL Cco., 
No. 98 West Washington st., Chicago. 
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Perfect Wheel. 


ROBERTS, THROP & CO., Three Rivers, Mich.) ion ano sthee. 





































































+STEAM.,. To Steam.. 

ENGINEERING Fyaetisty —--Engineers, RENSSELAER POLYTEGHNIG INSTITUTE hay 
ree 2 TI Workers, ivit Engi : UTELY P 
Mechanics; Mechante. . neers, Deanahiensl. | TROY, N. Y. GT ABSat TOOLS REVEN | 
= and Architectural . paceman macHinER: BY AND METAL 
Aehitetarey Ming Rirocekeyuere, A School of Engineering. o" MANNOCITIN ~ | 
all Branch 26 © Viasat conte sebfect on ach ESTABLISHED 1824. 

The International to Study, 




















CorrespondenceSchools waitfitien, Box 985, Seranton, Pas Send for a Catalogue. 
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seca OOOO STEEL TIRES 








NEW YORK. 


Qn Locomotive Driving Wheels and on Steel-Tired Wheels 


GIVE THE BEST RESULTS - - - FOR EVERY VARIETY OF SERVICE. 





Pilisburgh Locomotive and Car Works, 


PITTSBURGH, PA, ™ 


Manufacturers LOCOMOTIVE ENGINES for 
of : é . Brozxd or Narrow Gauge Boads 
From standard designs, or according to 

specifications, to suit purchasers 
Tanks, Locomotive or Stationary Boilers 
Furnished at Short Notice. 
Wilson Miller, Prest. & Treas. 
D. A. Wightman, Supt. 


HMCKESTERLOCMUTVE WOR, 
xu" LOCOMOTIVES lft yt 














AND THE 


ANOSKEAG STEAM FIRE ENCINE 


7 il f — i ———— ISRAEL GW WHITNEY, 
ee a2) — \ iS Treasurer, BOSTON, 
Y (05) = ws, s ARETAS BLOOD, Agent, 
: oe Manchester, N. H, 


ROGERS LOCOMOTIVE COMPANY 





PATERSON, N. J. NEW YORK OFFICE,3744 Exchange Place. 





naonennas © LOCOMOTIVE ENGINES AND TENDERS must 


ROAD MACHINERY 
R. S. HUGHES, President. G. 8S. LONGBOTTOM, Sec’y. G. E. HANNAH, Treas. REUBEN WELLS, Supt. 


opeecerae! LOCOMOTIVE WORKS, 


SCHENECTADY, N. Y. 


Locomotives of Standard Design for All 
Classes of Service, or from Designs 
Furnished by Railroad Companies. 


GOMpPOUNd LOGOMOtIVES 


Rte ie an Economy of 15 to 25 Per Cent. 
in Fuel and Water. 


FABLE tauren. ANNUAL CAPACITY, 400, :k3RBReuEmrt 
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THE NEW “NATHAN” 


(See Lllustration) 


And Monitor Injectors for Locomotives. 
“NATHAN” 


SIGHT FEED LUBRICATORS. 


For Locomotive Cylinders and Air Brakes. 


STEAM FIRE EXTINGUISHERS 


For Switching and Yard Engines, 


BOILER WASHERS,» 


Rod and Guide Oi! Cups, etc. 


= 


OVERFLOW 





Send for Descriptive Oatalogues. 


NATHAN MFC. CO., 


92 & 94 Liberty St., N. Y. 












—— 
=== —— 


BUILDERS OF LOCOMOTIVE EN@INES FOR ANY DESIRED SERVIC c OUR OWN DE 
SIGNS OR THOSE OF PURCHASER. Perfect Interchangeability and all Work fully Guaranteed. 


COMPOUND LOCOMOTIVES 
FOR PASSENGER AND FREIGHT SERVICE. 


M. L. HINMAN, Pres, and Treas. R. J. GROSS, Vice-Pres. T. M. HEQUEMB , 
F.H. STEVENS, Ass'’t to the Pres't. DAVID RUSSELL, Supt. H. TANDY. Asst. co poy 








PNEUMATIC 


TRACK SANDING 
APPARATUS 


FOR LOCOMOTIVES. 
H. L. LEACH, 176 Huron Ave., N. Cambridge, Mass. 





‘lhe Most Easy Working 
Locomotives$ 


are those that are’ 
Equipped with the 


P DETROIT 
SIGHT FEED 


LUBRICATORS 


Our Catalogue Tells Why 
Send for it. 


CO., Detroit, Mich. 
if 52 —" 


UFFEL& ESSER cp 
3 NEW YORK. : 
~ 427 Fulton and 
42 Ann Sts. 
BRANCHES : A | 
111 Madison 8t., Chicago. 
708 Locust St., St. Louis. 


Drawing Materials, Surveying Instruments, 


The largest and best assorted stock in 
this line. The most complete cata- 
logue. All goods warranted. 


Catalogue on application. 
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BOUND VOLUMES OF THE 


| National Gar and Locomotive Builder 
For 1895. Price $3. 

















ay | Baldwin Locomotive Works. 


Established 1831. 


LOCOMOTIVE ENCINES 


Adapted to every variety of service and built accurately 
to standard gauges and template. Like parts of different 
engines of same class perfectly interchangeable. 


Sivgle Expansion and Compound Locometives 5 
Electrical Locomotives; Broad and Narrow Gauge Loco- 
motives; Mine t ocomotives by Steam or Compressed Air; Planta- 
tion Locomotives; Noiseless Motors for Street Railways, Etc. 


BURNHAM, WILLIAMS & CO., 


Proprietors, 


ANNUAL CAPACITY, 1,000. 


PHILADELPHIA, PA. 





ESTABLISHED 1865. 





RICHMOND LOCOMOTIVE & MACHINE WORKS, 





RICHMOND, VA., 


BUILDERS OF 


LOCOMOTIVES 











FOR EVERY VARIETY OF SERVICE. 
Accurately Made to Gauges and Templates. 
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It’s used for cars, the light, strong, 
elastic kind, that won’t break or tear 
with the rack of the car. It isn’t paper 
but hair felt saturated with P. & B, 
No 
We make it in 


water and acid-proof composition. 
tar or asphalt in it. 
rolls for any length car, sixty inches 
wide; make most any other width you 


want. Write for our book. 


P. & B. Ruberoid Car 
Roofing Guaranteed 
for Ten Years. . . 


Then there is the heavier grades used 
It 
won’t rot; it won’t run in hot weather 


for all kinds of Railroad buildings. 


and spoil the looks of your building. 
It won’t cost much; it will suit you; it 
will stand locomotive fumes and gases; 
it needs less attention than any other 
roofing made, We’ve just issued the 
most complete sample book and cata- 
logue for Railroad officials ever printed. 
Send for it. 

Then there is P, & B. Insulating 
Papers for Fruit, Dairy and Refrigera- 
tor Cars, in use for over ten years. 


sansa scmenoee 


THE STANDARD PAINT CO. 


81-83 JOHN STREET, NEW YORK. 


RALPH L. SHAINWALD, PRESIDENT. 
FRANK 8. DE RONDE, GEn’L SALES AGENT. 





THE HANCOCK 


Hancock’. INSPIRATOR 


PATTERNS 1893. 
ADAPTED TO STANDARD FITTINGS. 


Guaranteed reliable under all con- 
I) ditions and requirements of railroad 
service. 








Awarded Highest Medal and Diploma at World's Fair, Chicago. 


Works perfectly with water at 120 deg., and 
when Inspirator is hot. No adjustment for varying 
steam pressures. Trials upon a great number of 

railroads have been ‘<! pulcpaimepatond successful. Correspondence and 
competitive test solicited 


THE HANCOCK INSPIRATOR CO., Boston, Mass. 


Bout > Nut Machinery. 


Complete Outfits for 








NATIONAL HEADS. 


Car Locomotive, Railroad 
AND 


Bolt Shops. 


STAY AND RAPID BOLT CUTTERS. 
Belt and Back Geared Tappers. 


Catalogue. 


NATIONAL BOLT CUTTERS, 
With capacity from ¥ in. to 8 in. diam. 


Bolt Pointers. Washer Machines. 
Upsetting and Bending Machines. 

Bolt Headers. Nut Machines. 
Hand and Automatic Feed Spike Machinery. 
Car Link and Pin Machines. 
WRITE FOR CATALOGUE OC. 








‘‘SHIMER” 
Matcher 
Heads 


work well in hard, 
cross-grained and 
knotty lumber, 


Make Smooth Edges 


save more time, 
labor, material, and 


Do Better Work 


than any others, 


YOU 


Send for Catalogue ant Meas- 
urement Card. 


OUGHT TO 
TRY A SET. 


SAMUEL J. SHIMER & SONS, MILTON, PA. 





THe Brown HoisTinG AND Conveyina Macuine Go. CLEVELAND, 0. 
MACHINERY FOR HANDLING _— — 


—_C OAL AND GRE, | 


LL y aX N 


—_ 
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| Air-Brake Company 


aie 


mili! 


wil 


Bil 
Bill 
iii 


250,000 Freight Gars 2 


6,000 Passenger Gars = 


Bis 


10,000 Locomotives =: 


ae 


Lh] 


aie 


=" Besides repairs for the 450,000 Freight 7 
-» and Passenger Cars and 30000 o 
= Locomotives already equipped by .. . = 


sim 
avis 


a2 


The Westinghouse : 


a. 


—_ re Company j : 
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@& AUTOMATIC AIR HOSE COUPLINGS. AIR LIFTS 


COMPOUND BELT AIR COMPRESSOR. 


WITH SELF-CLOSING YALYE. 


FULL SIZE. 
Made in three sizes—4, # and 1 inch. 


A very serviceable and quick coupling. 
When disconnected the flow of air is 
stopped. A very desirable device for 
connecting hoists that are to be used in 
different places, as the load can be 
raised and disconnected and the hoist 
or other tool novedaway. By having 
several pendant hose with these fix- 
tures, one hoist will serve in many 
places. 


WRITE FOR FORM WO. 13 NOVELTY. 





BUILT IN TWO SIZES—Nos. 1 and 2. 


Designed for Shop use to furnish Air for Pneumatic Tools. Self- 
regulating, automatically stopping and starting as pressure varies, NEW CATALOGUE 
using very little power. Occupies small space. As durable as is 
possible to make of steel and cast iron. 120 in successful operation. .. ss 
If interested, write for Form 17 Novelty. JUST ISSUED 


——-_-=_> —_— 








=. Cut represents No. 2 style 
nas “a by styles: 





1, 2, 
No.1 style tor ordinar y lift- 


ing. No.2 style has load 
retainer and can be ad- 
wee for exact heights. 
has an additional 
ae | 


releasing valve for foun- 


STATION S, PHILADELPHIA, PA., U. S. A. Worm No.6 Novelty. 





It has been demonstrated beyond question that 
DIXON’S PURE FLAKE GRAPHITE 


Is as necessary to the proper equipment of an engine as a monkey wrench or an oil can, 
1 and yalve oil, and prevents and cures hot pins end bearings. 
SEND FOR SAMPLE AND TESTIMONY OF EXPERYS. JOS. DIXON CRUCIBLE CO., JERSEY CITY, N J, 








It positively saves engine 














Clay nyu? 


— PEE, LESS. RUBBER M. 


VV ESTINGHOUSE ELECTRIC AND MANUFACTURING (0. 


tien. PITTSBURGH, PA., 
MANUFACTURERS OF . 


Sanndteed Systems for Biscteic Light and Power Distribution 
in Cities, Factories, Mills and Mines. ‘ 











The Tesla Polyphase Alternating System of Electrical Transmission Lickii\c" may ty teppica trom tak Sait 
THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, wo°krrcumvr o me Mancer 


j and EFFICIENT on the MARKET 








NEW YORE, 120 Broadway. POrETon Westinghouse Buildin CHARLOTTE, N.C., 36- , Beach 11 St. 
BOSTON, Exchange Building. | BU O, Erie County Bank Building. SYRACUS E, N.Y. ble Bu 
CHICAGO, New York Life: Building. PHILADEL PHIA, Girard Building. SAN FRANGISOO. Mh Mills Building. 
TACOMA, WASH.., 1028. 10th Street. T. LOUIS, American Central Building. WASHINGTON, ’D. C., 1388 F Street, N. 


For Canada, eakeun AHEARN & SOPER, OTTAWA, CANADA. 
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FADVANTAGES OF THE MORAN FLENIBLE = dOIAI 


for a Steam HMeating Connection 
between Engine and Tender... 


ALL METAL CONNECTION, 
ABSOLUTELY FLEXIBLE, os 


POSITIVELY STEAM TIGHT 
UNDER ANY PRESSURE, 


INDESTRUCTIBLE, 
SHORT OF WRECK, 
NO DELAYS, NO REPAIRS, 


FIRST COST IS THE ONLY 
COST. 





So AS J Steam, Oi}, Not Ashes or Dirt does not Affect Its Life. 
- PARTICULARS ON APPLICATION. ... 


son! view o¢snina MORAN FLEXIBLE STEAM JOINT GO. (inc'd), "=™*s2auae"e 


R. R, Joint, showing Auto- a 
matic Relief Trap, 149 THIRD STREET, LOUISVILLE, KY. 


EUREKA NUT LOCK.| WEBER & CO. 















° : ] 
F >|  Kngineers ald . 
: 2] Dr = Suppl 
2 =!  Draughtsmen’s Supplies. 
b = Sole Agents for Riefler’s Celebrated Round 
i] ° b System Drawing Instruments, and Ott’s 
< 3 5 = Pantographs and Planimeters. 
a at 
” Roe 
= 
oe ‘*@ ot 
€ st 
5 a 
: 5 
a ; 
Pat.Dec.6%1887 9 | prawing and Tracing Papers, Blue Print 





Papers and Linen, Ete. 


Never known to fail in use on Track-joints, 
Bridges, Kngines, Cars, Vehicles, etc. 

Al) sizes made, both for iron and woodwork. 
More reliab.e than double nuts or copper pins, 


——aLso—. 
Full Line Standard Track Tovls. 


EUREKA NUT LOCK 6O., Pittsburgh, Pa. 





1125 Chestnut St., Philadelphia. 
BRANCH HOUSES: 
ST. LOUIS, MO. BALTIMORE, MD. 

















INDEX TO ADVERTISERS.—Continued, 
Vises : 
M- rrill Bros,, Brocklyn, N. Y. 


Washers: 3 
‘Lhe Milton Mfg. Co., Milton, Pa. 


Water Colum s: 
Reliance Gauge Co., Cleveland, O. 


Water Tanks: 
Automatic Water Tank Co., New York, N. Y. 


Water-Tube Sollers: 
Almy Water-Tube Boiler Co., Providence. R. I; 
Abendroth-Root Mfg. Co., New York, N. Y 
L. Boyer’s Sons, New York, N. Y. 
L M. Moyes, Philadelphia, Pa. 
Roberts Safety, W. J. B. Co., New York. 


Wells Light : 
Wells Light Mfg Co,, New York City. 


Wire an! Wire Rope: 
Trenton Iron Co., Trenton, N. J. 


Wire Fences: 
Page Woven Wire Fence Co., Adrian, Mich. 


Wood Preserving : 
Lehigh Valley Creosoting Wks., NewYork, N.Y. 


Wood-Working Machinery: 
Shimer, Samuel J. & Sons, Milton, Pa. 


Wrench: 
Coes Wrench Co., Worcesjer, Mass. 
Wright Wrerch Co , Worcester, Mass 


Wrought Iron Pipe: 
Crane & ( o, Chicago, IN; 


PURDUE > UNIVERSITY, 


LA FAYETTE, INDIANA, 
Courses in Mechanical Engineering, 
Electrical Engineering, 
Civil Engineering. 
Extensive Laboratories. Fine Equipments. 
Catalogue sent on application. 


RAILWAY GAR CONSTRUCTION. 


The Only Perfect Work on American 
Cars Ever Published. oe 


WRITTEN AND COMPILED BY 
WILLIAM VOSS. 
200 Pages. 
Upward of 500 Engravings. 
Price, Postage Prepaid, $3.00 per Copy. 


Remit by Bank Check, Express Money Order, 
P. O. Money Order or Registered Letter. 

































THE “HUNT” SYSTEM OF HANDLING AND TRANSFERRING COAL. . 


STEAM SHOVELS AND CABLE RAILWAYS. 


——- 


The illustration shows the “HUNT” 
System of Elevators, Steam Shovels 
and Oable Railways used in connection 
with the Noiseless Conveyor at South- 
ern Station, of the Brooklyn City -% 
Railroad. The coal is unloaded from 4 
the vessel and stored in bins 800 feet 7 47m 
from the pier and finally delivered to 7 j 


the boilers at a cost of 3 cents perton. 7,NaK 
G , | \* 


Pes tegntg 









=.= 






Tf vou are contemovlating installine 


S2 of the “HUNT” system. 


C.W. HUNT CO., 


994072: 











any machinery for handling coal, you 
cannot afford to decide upon any until 
you h.ve investigated the advantages 


If you are interested send for a cata- 
logue. 


45 BROADWAY, 
NEW YORK. 





1,000 GALLONS 
PER MINUTE. 


©23220003030029-3393960S9 





143 Liberty 











Automatic Water Tanks 


SAVE ALL PUMPING-EXPENSE 


at R. R. Water Stations. 
THE AUTOMATIC WATER TANK CO., 






=> 
J 


i, Ln, Ms 


se ~~ pp ~ ee ~ ee ee ee Or 





Street, New York. 
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FIRE! FIRE! FIRE! 


a ECONOMY UNPARALLELED. 


A record of over 200,000 Fires kindled tor less than 








2 CENTS PER FIRE. 


THE Rapid Adoption of the LESLIE KINDLER is Substantial Proof of its 
Superiority over al] known means of Kindling Locomotive Firs. All question as to - 


the Economy claimed no longer a matter of Opinion. — Results obtained in General 
Practice have fully Established the Fact that with the Leslie Automatic Fire Kindler 
One Car Tank of crude oil will kindle More Fires than ro7 Car Loads, or 750 


Cords of Wood. 





FOR FULL PARTICULARS, ADDRESS <—, J. S. LESLIE, Paterson, N. Jd. 





SGHOEN PRESSED STEEL GO. 


——MANUFACTURERS OF—— 


My} Truck Frames and Bolsters 
pe. | FOR CARS. 


General Office and Works: PITTSBURGH, FA. 





PHILADELPHIA : Betz Building. CHICAGO : Monadnock Building. NEW YORK: 100 Broadway. 


A New Locomotive Boiler Covering. 
THE KELLEY FIREPROOF LAGGING CASING, W!4 08 wiriouT FILLNs, 


GIVES A SMOOTH SURFACE FOR JACKETING. 











These Casings are made in sections and any desired length 
and width, either flat or curved. 
They can be removed and replaced without injury. They 
are strong; easily adjusted without countersinking, 
The cost is one-half that of other sectional coverings. 
Samples and prices sent upon application. Correspondence 
ma solicited. Address . . 


jLHE KELLEY COs 


MINERAL POINT, WIS. 
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ESTABL 


ISHED 18e80O. 


“MANUFACTURERS OF ——-® 


ROOFING AND 


Millis: Stanley, N. J. 
W.G. WINANS, Presiden 


Ready Roofings. Carbonize 








CORRESPON 


H. H. JOWITT, Vice-Pres. 


Waterproof Carbolized Moth Paper. 
Coal Tar, Pitch, Rosin, Naval Stores. 
Asphalt Roofing Materials. 


BUILDING PAPERS. 


66 MAIDEN LANE, NEW YORK. 


M. H. WINANS, Treasurer. 

J. A. SMITH, Secretary. 

d Felts. Building Papers, All Kinds. 

Roofing Materials. Paving Materials. 
Refined Asphalt. 

Asphalt Coatings. 


DENCE SOLICITED.— 


t. 








JOWITT CARBONIZED FELT COMPANY, 











ALPHABETICAL IN 
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40th and Hopkins Sts., Chicago. 


New York Orricr: Room 118, 29 Broadway. FREDERICK G. ELY, Eastern Agent. 
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Bp tls ALLED. © | 8. W. cor. 16th and Market. Sts, 2, Pbiladelohi, Pa, 


[Works: Johnstown, Pa.] 
Chicago (Office. Western Union building. 


he Ashton Valve Co., Boston. Mass. |s=~ Mitisiericisauesaas 


does the McKee ct ECAUSE. It insures predetermined 
WwW H Y Adjuster succeed where BRB travel regardless of deflection 
all others fal. . . @ ECAUSE in Brake Gear. . . 
effete AAT DLL DEEL HT taf 
OUR FOLDER ZEEE ie Moke Brake — ita CUR GUARANTEE 














vice LRN Insures 

: ie OWN Perfect 
the = SS Satisfac- 
Whole : 


Story. tion. 






































Each Adjuster 


: SEND FOR IT. : i wa “aly =( .——— 7 ~ : Warranted. 


wuz, THE Q & 6 COMPANY, 2". 


EDWARDSMITHAND:COMFANY 
VARNISHMAKERSAND-COLOR: GRINDERS 
No. 45 BROADWAY, NEWYORK 


Rss en y Chdset Boll and Nat Company, a 


AL 
on™ MANNOCITIN ? MANUFACTURERS OF 


, omen cold Punched, Chamfered and Trimmed, Gase Hardened, and Semi-Finished 


OTTO GOETZE U. SA AGT.114* BROAD STNY. 


PIrTsBuRd TESTING LABORATORY, Limited. W 4 i T'S. 
Geo. * eer, ALFRED E, Hunt, 


bairman. bi Chairman and Treas 


825 Water St. Pitebuee Pa Aiso BOLTS, RIVETS and WASHERS. 


SPECIALTIES: Inspection of Rails and of Va- 
terial for Bridges and other Structures, Steam NUTS FOR RAILROADS, CAR BUILDERS’, LOCO- 


Boilers, Locomotives, Uars, etc. Inspection of * . 
Shop W Work and Erection at Bridge Site. Chemi- | MOTIVE BUILDERS’ AND MACHINISTS 

















cal Analysis and Physica) Tests of all kinds. USK A SPECIALTY. 
ms for Tin us, Olsen & Co.’s Testing Ma- 
chines;Thacher’ Slide Rules. 


PROVED * SSAA IID AER DD” Coupler oe STEEL RNUORLE AND TORING 


eee Manufactured by ; n 
GRO. A. POST, President. STANDARD COUPLER CO., 26 Cortlandt St, N. Y. / @StMPz=et is Dusram eee 


Correspondence Solicited. 











